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PREFACE. 



In the fall of the year 1865, being deeply impressed 
with the important results that might be obtained for 
Italy by the development of her mineral riches, I 
undertook a geological tour through a large district 
of this fine country. In my explorations my attention 
was more particularly directed to Petroleum ; and I 
became fully convinced of the very distinct indications 
which presented themselves in various places, more 
especially in the provinces of Modena and Reggio. 

These indications appeared to me to be identical 
with those of America, and, in some spots, even much 
more favourable ; in this opinion I am Mly borne out 
by many scientific gentlemen who have lately visited 
those localities, and some of whom have published 
their ideas on the subject, viz.j Professors Stoppani, 
Canestrini, Manzini, Calegari, &c., &c. 

We know from the testimony of the most ancient 
writers that Petroleum has been known to exist in the 
spots I have indicated fi^om time immemorial. Hero- 
dotus, Pliny, Spallanzani, Valisneri, Humboldt, &c., 
&c., &c., all speak of the Salse of Querzuola and of 
Sassuolo, and bear testimony to the fact of oil being 
collected by the peasantry from the surface of the oil 
springs for household purposes. 

In considering the enormous revenue obtained in 



Yl PREFACE. 

America from this precious material, and the almost 
febulous fortunes made by private individuals thereby 
in an incredibly short space of time, I have been led 
to believe most sincerely that the like splendid results 
would be obtained in Italy, were it possible to induce 
either the Italians themselves or foreign capitalists to 
engage in an enterprise which offers such fair hopes of 
a successful issue. 

I have explored the Petroleum zones in that 
stretch of country which extends from the south of 
Milan to the south of Bologna, and along the confines 
of Modena commencing at PavuUo, and in several 
places I have detected the undoubted presence of 
Petroleum; and in those spots more particularly 
described in this work, the indications are very 
strong. 

On the ascending or northern slope of Monte 
Gribbio, where there is a gas-spring, on Monte 
Baranzone, and on other mountains, I detached pieces 
of the sandstone of which they are chiefly composed, 
and I found them to be strongly impregnated with oil ; 
and even now, after preserving them for nearly two 
years, exposed to the action of the air, these pieces, 
when broken, give forth a very strong smell of 
Petroleum. 

I have studied this subject for two years, I have 
devoted time, money, and the little talents I possess 
to it, I have travelled over mountains and valleys at 
all hours, and under very difficult circumstances in the 
prosecution of this inquiry ; and I may now say with 



PREFACE. VU 

a clear conscience, that I firmly believe in the feasi- 
bility of developing the Petroleum question in Italy, 
and that it will yet turn out to be the most fruitful 
source of revenue to this country that was ever yet 
conceived, and that the fortunate individuals who first 
enter the field will be rewarded beyond their most 
sanguine hopes. 

Should this little volume (which pretends to no 
literary or scientific merit) be the means of drawing 
the attention of capitalists to the subject of which it 
treats, and thereby benefit a country which I love, in 
common with all well wishers of free and united Italy 
and her heroic King, I shall consider the labours that 
I have hitherto undergone amply repaid. 



Pisa, Italy, Ist June^ 1867. 
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PETKOLEUM ZONES OF ITALY. >.:: 



The Modenese Apennines are formed, for the most 
part, of a sombre kind of sandstone, called by the 
Tuscans Madgno or Pietra Serena. Of this rock 
there are two kinds, that which contains large grains 
of quartz, and the other in which the atoms of quartz 
are so small as to be imperceptible to the naked eye. 
Both kinds contain extremely small scales of argentine 
or shining mica. The strata are not in all cases inti- 
mately attached, but are frequently slightly separated 
from each other by the interposition of thin layers of 
earth and, in some cases, of other sorts of stone. 
There are also to be met with in various parts, large 
masses of calcareous limestone incorporated in most 
instances with the sandstone, both of which are sup- 
posed to have been formed about the same time. 
Granite is more rare than the limestone, but may be 
met with occasionally. 

Barigazzo has been noted for ages for the gas 
which emanates from a part of the mountains looking to 
the south. This gas burns spontaneously, but is some- 
times extinguished by strong winds. Rain alone is not 
sufficient to put it out. It can, however, be readily 
lighted again with a match. There are small pools 
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here and-' there of a muddy-looking kind of water with 
air-buVbl^s floating on the top, and which are constantly 
rising^'H^-to the surface through the fissures in the rocks 
benea^'. By collecting these bubbles into a vessel 
aiid.applying a lighted match to them, they imme- 
j^iat^ly take fire and give out a smell similar to that 
/Jw-hiydrogen gas. Experiments have been tried with 
, '''-this gas in other ways to ascertain the extent to which 
. \;"it might be found in the dry earth. Holes have been 
X dug in the loose soil a few feet in depth and then filled 
with water. The bubbles have immediately sprung 
up, and a light being applied to them, they have burst 
forth into a bright flame. The earth out of which this 
gas issues is evidently composed of pulverized particles 
of the Pietra Serena intermixed with small grains of 
quartz and the thin scales of mica already mentioned, 
together with a species of argillaceous limestone, the 
whole having been evidently washed down by heavy 
rains from the mountains above. At the surface this 
soil is of a dark colour, and has no doubt undergone a 
change by fire ; at a certain depth, however, it is of 
an ash colour, and does not seem to have suffered in the 
least. Boulders of sandstone are found here and there 
superficially. Those of any thickness have, by the 
action of heat, been changed to a reddish hue to a 
certain depth, while the centre has preserved the 
natural colour of the Pietra Serena^ whereas thin 
blocks have been burnt right through. The parts 
which have thus been burnt are extremely friable, 
which is not the case with the other portions. The 
cause of the surface of the soil only being changed by 
the action of heat, is explained by the fact that the 
hydrogen gas takes fire solely on coming into contact 
with the air. 



PETROLEUM ZONES OF ITALY. 11 

The amount of caloric contained in the flames pro- 
duced hy the ignition of the gas is very great. Green 
branches of trees have been placed over them, and 
these branches have burnt as furiously as if they had 
been laid on a large fire, being reduced to ashes in a 
few minutes. While this gas is burning the smell of 
it is perceptible at the distance of more than 20 yards. 
The flames generally rise, at the most, only a few feet 
above the surface, but, on digging down to a slight 
depth, they rise much higher and increase in volume 
and intensity. They produce scarcely any smoke, and, 
by holding a white object over them, at a sufficient 
distance to prevent its burning, it remains untarnished. 
Another experiment has been tried, and it is this. A 
mound of stones and earth has been formed upon a 
portion of the ground where the flames were issuing 
out, for the purpose of seeing whether by this means 
they could be extinguished ; they have remained inert 
for a short time, but gaining strength by their con- 
finement, they have burst forth through all obstacles 
with greater vehemence than ever. Another experi- 
ment was tried with one of the small pools. The 
muddy water (silt) was emptied out and the gas was 
seen to bubble up as on the dry ground ; on applying 
a light to this gas it immediately took fire. The pool 
was then filled with water and a small channel made 
leading from the same, so as to allow the water to run 
out in a narrow stream. A light having been applied 
thereto, the singular phenomenon of a river on fire (in 
miniature) was presented to the eyes of the specta4xn!S. 
It continued to bum as long as the water was allowed 
to flow out. These experiments hiive been made in .^ >^ 
the day time. At night the effect would be of course ^ 
much more striking. A pit was afterwards dug in 
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the side of the mountain, at some distance lower down 
than where the gas was burning. This pit was about 
16 feet deep and dh feet wide. At the bottom of the 
pit the ear^ was found to be black, wet, and muddy, 
and the smell of Petroleum was so strong as to be al- 
most insupportable ; there was, however, no perceptible 
heat in the interior. On throwing in a lighted match, 
the pit was at once filled with a bright flame giving 
out an intense heat. The flame was 8 feet high above 
the mouth of the pit, but it came not only from below, 
but also from the sides. It was observed, besides, 
that the flames which issued laterally, came out in a 
horizontal direction, and then arose perpendicularly, 
in order to escape from the pit, thus clearly showing 
that this inexhaustible supply of gas, which has been 
burning for ages, has its issues obliquely, at least near 
the surface, as well as from below upwards. On this 
occasion the smell of the gas was perceptible at about 
70 yards and the heat at 12, whilst at 2 yards distance 
the heat from the flame could not be borne. The ground 
immediately around the pit, however, was only very 
slightly heated. The crackling noise made by the 
flame, in the mean time, was similar to that produced 
by the burning of dried branches. Some pieces of 
limestone, which were in the pit, were burnt and fell 
into fragments. 

The flames which issued from the pit were dif- 
ferent from those which issued from the surface of 
the ground in this, that they blackened the earth and 
stones which they touched. This blackened earth, 
which was found to be completely saturated with 
hydrogen gas, was placed on red hot coals. At first 
the smell of the gas was very acute, but this smell 
soon after disappeared, the water gradually evapo- 
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rated, the earthy portion which remained became of a 
greyish colour, but gave out no flame, nor any odour 
of bitumen or sulphur. 

By placing the hand over one of the fissures in 
the earth, something like a light breath of wind is 
felt coming out. This is the gas, which, though 
invisible, can be felt. Some of this invisible fluid 
has been collected in a bladder with a brass tube, 
a light has then been applied to the orifice of the 
tube, and the gas has immediately ignited, sending 
forth a steady bright flame, which continued to bum 
as long as there was any gas left in the bladder. 
It has been ascertained that the gas issuing from 
the interior of these mountains is of the same tem- 
perature as the surrounding air. Seeing that the 
caloric of the flames which issued from the pit before 
mentioned was very great, it was thought that this 
heat might be turned to account for a practical pur- 
pose. It was therefore determined to erect a small 
lime-kiln on the spot, and in such a manner that the 
flames would pass through the stones. This was done, 
and succeeded admirably, the lime produced being of 
the very best quality. It was found also that, although 
heavy rain was insufficient to put out the flames, a 
large quantity of water thrown on them at once had 
the desired effect. This object was gained by filling 
a number of pails with water, and dashing the contents 
simultaneously on the flames, which by this means 
were extinguished. They were easily set on fire 
again by the application of a lighted match. 

At no great distance fix)m Barigazzo, to the east, 
there is a small rivulet which goes by the name of 
Orto delV Inferno. This rivulet, however, is dry for 
the greater part of the year, and even in wet weather 
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thr volnmr of water in it is not great When the 
IknI of this stream (which runs between precipitous 
n)cks <»f the usual Pletva Serena) is dried up, it easily 
takes lire on a li<;ht being applied to it. In some 
IKirts of the l>ed where silt oozes out, the smell of the 
gsiH is very stronfr. This silt gathers into the hollows 
of the channel ; and on imnierging a large funnel into 
the turbid liijuid so as to allow the gas to issue from 
the top, and a light being applied, a bright flame 
has iinnicdiately burst forth, aliout a foot in height. 
The nature of this^ tlame in colour and appearance, 
and in the strong smell which emanated from it, corre- 
sponded exactly with the flames already described as 
issuing from the ground to the south of Barigazzo* 
On digging into the earth, the same appearances were 
also manifested as at the south, nz. the blackness 
of the soil, the dampness from silt, and the strong 
smell of the gas. 

There is another place, called Sponda del GattOj at 
a short distance from Sestola, where lights, similar 
to those at Barigazzo, have been observed from time 
immemorial to issue from the earth. Near Frassinaro 
the same sort of lights are observed, with all the 
accompanying indications of ^silt and the strong smell 
of gas, as already described. 

At another place, three miles from Fanano, called 
Serra dei Grillij there is a very extensive emanation 
of gas, which, on the application of a lighted match, 
takes fire, and spreads over a considerable area. The 
flames rise only about 1^ ft. above the surface. 

I now come to another part of the subject which 
relates exclusively to Petroleum. There are small 
hills or cones both in Modena and Reggio, which some 
have supposed to have been produced by volcanic 
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action. These cones are masses of earth rising up 
here and there on the plain, and from the centre of 
which a semifluid mud is discharged, which runs down 
over the sides, enlarging the cones and forming small 
rivulets around. This liquid, as well as the cone itself 
is called Salsa. One of these cones, at about the dis- 
tance of fifteen miles from Modena, is called Saha della 
Maina. This cone lies in a small plain about three 
hundred feet in circumference. The cone itself is 
about twelve feet in height, and the circumference at 
the base about eighty feet. The top is flat, and in 
the centre is a small crater, from which the liquid 
mud or salsa bubbles up, and flows down over the 
exterior. The salsa is forced up from the interior by 
hydro-carbon gas, which upon being set fire to, imme- 
diately sends forth a brilliant flame, giving out at the 
same time a very strong smell of Petroleum. 

In the province of Reggio there are several cones in 
activity, continually ejecting large quantities of hydro- 
carbon gas, naphtha, and petroleum oil. The site of 
these cones is called the Salsa di Querzola^ and is 
situated on the road between the town of Reggio and 
Carpinetti, being about nine miles from the former. 
This celebrated salsa is of great antiquity, and has 
been referred to by various writers both ancient and 
modem, amongst whom we may cite Pliny, Herodotus, 
and Humboldt. On exposing the liquid mud which 
issues from these cones to tiie action of the air, it 
leaves, on evaporation, a tenacious paste. The hydro- 
carbon gas, on being ignited, sends forth a bright flame, 
larger in volume and greater in height than that ob- 
tained from the cones at the Salsa della Matna. The 
cones, of which there are six principal ones, in an 
extent of about one-and-a-half English acres, do not 
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differ in the least from each other in their main cha- 
racteristics. ' The temperature of the issuing mud is 
64° Fah. Throughout the whole of the hilJs in this 
part of the country there are unmistakable geological 
signs of the existence of Petroleum deposits ; but the 
Salsa di Querzola is evidently the nucleus of the whole 
of the Petroleum existing in this portion of the Apen- 
nine range, as all the surrounding strata seem to dip 
to this spot, where the general reservoir or basin, fed 
by innumerable springs from every direction, finds its 
outlet. 

Professor D. T. Ansted, M.A., F.R.S., in a Report 
delivered before the Royal Institution of Great Britain 
in May, 1866, on the subject of "The Mud Volcanoes 
of Europe," says : — 

" In the mud volcanoes of the Crimea and the well- 
" known and remarkable examples of Sassuolo and 
" elsewhere (Querzola is the other), on the northern 
" slopes of the Apennines, in the provinces of Modena 
" and Parma, and in all others that have been minutely 
** described by competent authorities, it appears that 
" mineral oil (either naphtha or Petroleum) either issues 
" with the muddy stream that forms the .erupting 
" matter (which is commonly the case), or comes out 
" in quantity firom springs or wells immediately adja- 
" cent Thus at Baku, and at other points across the 
" Caspian, the quantity of naphtha obtained from springs 
" near the mud volcanoes is enormously great, and has 
" continued to flow from time inmiemorial. The number 
" of wells is too great to be estimated. In one instance, 
" I noticed a well, yielding a considerable quantity of 
" naphtha, sunk within less than a dozen yards from 
" erupting mud, and on the very slope of an extinct 



" cone. 
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" It is not difficult to understand that while the 
** slow distillation at a low heat, capable of producing 
" mineral oil, may be most consistent with salses and 
" mud volcanoes, it is, at any rate, certain that Petro- 
** leum or bitumen is alwavs associated with such slow 
" volcanic action as exhibited in mud volcanoes." 

Of the volcanic force which has been .applied with 
more or less regularity in the different parts of North- 
ern Italy, very distinct traces remain, and in all those 
places hydro-carbon, bitumen, and Petroleum, may be 
found either separately or in combination with each 
other, or with other substances. This volcanic action 
has caused the liberation of the gases, which naturally 
sought their way up to the surface. In their passage, 
the slow distillation of the organic matter was a neces- 
sary consequence; and from this distillation it is by 
some supposed that Petroleum has had its source, 
appearing in the form of oil springs, or, in some cases, 
being retained in the solid substance of bituminous 
rocks. 

To persons who liave not closely studied the sub- 
ject, it is a matter of great difficulty to know the best 
spots to bore for the oil, so as to come upon the princi- 
pal deposit. The most attentive observation, together 
with a tolerable knowledge of geology, will alone 
enable any one to understand the various changes and 
conformations of rocks and soils, as regards the proper 
sites for undertaking operations, so as to obtain the 
largest quantity of Petroleum. 

Perhaps no spot in Italy is so rich in Pertroleum 
deposits as the Salsa di Qaerzola^ and it would require 
only a small amount of capital and some energy to con- 
vert it into a most profitable commercial undertaking. 

It is to be regretted that no borings have yet been 

c 
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made to obtain the Petroleum in very large qnantities^ 
80 as to i)reclude the necessity of importing such an 
imnicnse umoiuit of this oil from America, but even 
by simple iufiltnition from the rocks composing the 
Northern range of the Apennines alone the quantity 
of Petroleum obtained has been by no means insig- 
nificant. This inliltration has been going on for ages, 
as attested by the ancient writers already mentioned^ 
as well as in later tunes by Humbolt, Yalisneri, 
Spallanzani, and several others. There are wells at 
Monte Bonello which have produced eleven tcMis of 
crude oil per diem. The greatest depth of these wells 
is one hundred and sixty feet. This oil in its crude 
state is used by the inhabitants of that part of the 
country as a light, and all the towns in the vicinity 
are illuminated with it, even Genoa and other large 
cities, previous to the introduction of gas> were lighted 
by native Petroleum in its crude state. 

The "Salsa of Sassuolo" has been mentioned by 
various authors in diflferent ages, and under various 
aspects. Frassoni and Ramazzini have described it 
as if it were an immense volcano in a state of activity, 
whereas contemporary writers and others who have 
come after them, have painted it in its true colours. 
Pliny's account of it, which is very circumstantial^ is, 
however, in many parts highly exaggerated. All the 
writers, nevertheless, who have noticed this famous 
salsa have agreed as to the great quantity of liquid 
mud which issues from the mouths of the different 
cones, carrying with it Petroleum of a dark colour 
and very strong odour. The principal cone is about 
one mile from the town of Sassuolo, but there are 
various other cones surrounding the large one and at 
various distances ; they all discharge the black liquid 
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mud already mentioned, together with large quantities 
of dark-coloured Petroleum. On applying a lighted 
match, as in the instances already mentioned, to the 
liquid mud issuing from the mouth of the superior 
cone, a flame is instantly produced. Close to this cone 
it was attempted to d.ig a pit, but the men employed 
were unable to penetrate very deep on account of the 
extreme tenax^ity of the clay, which it was impossible 
to detach with the spades. In fact, the earth for a 
great extent all round is composed of the same 
argillaceous clay, saturated with petroleum and hydro- 
carbon gas. Many irruptions of this black mud have 
taken place, raising up new cones and displacing old 
ones. On one occasion, when a rather strong eruption 
took place, a stream of muddy Petroleum was formed 
which extended half-a-mile. These irruptions are pre- 
ceded by a dull subterraneous noise, and the ground 
slightly trembles until the gas has discharged the 
liquid mud, which it sometimes shoots up to a con- 
siderable height above the apex of the cone. Some of 
the streams, which this mud forms, have been found 
to be seven feet in depth near the base of the cone, 
and the current produced by the irruption frequently 
continues to flow for two days without interruption. 

The Salsa di Sassuoh is much more extensive than 
that of Matna, and contains besides a much larger 
quantity of gas : the force of which is also greater, 
and seems to be more concentrated. On the whole of 
the space occupied by the cones (about three quarters 
of a mile in circumference) there is no sign of vegeta- 
tion, on account of the muriate of soda with which the 
earth is impregnated, and the nature of the earth being 
also argillaceous. This place has been carefully ex- 
amined for flie purpose of ascertaining whether there 

c 2 
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are any signs of the action of volcanic fire ; but all 
the indications have clearly demonstrated that no 
such action has ever taken place. Pieces of limestone 
have been ejected from the cones themselves, and they 
seem to be intact. The argil itself, which so easily 
hardens and takes a reddish colour on coming into 
contact with fire, has undergone no change. There is 
no lava, no ashes ; so that it is wrong to suppose that 
these cones were ever volcanoes properly so called. 
It may be said that substances have been fused or 
calcined and afterwards buried in the old irruptions 
by the new ones. But, although every new irruption, 
it is true, causes an elevation of the earth, these eleva- 
tions are not durable, as in the case of volcanoes, being 
frequently washed away by the heavy rains which fall 
in these parts. The mere fact, besides, of no volcanic 
body having ever been found on the spot or in the 
neighbourhood, is sufficient to settle the question as to 
these cones being the remains of extinct volcanoes. 

At the distance of about half-a-mile from the Saha 
di Sassuolo are the Petroleum wells of Monte Gibbio* 
These wells are sunk in a soft kind of sandstone at the 
bottom of a valley. The water which infiltrates into 
these wells is about a foot in depth, and the Petroleum 
floats on the top. 

Eeferriug again to the Salsa di Qaerzu4)la, I may 
state that it was anciently supposed that the mounds 
of which it is composed were nothing but volcanoes, 
and the accounts given by some of the old writers on 
the subject of these cones, border on the marvellous. 
They are described as vomiting forth fire, flames, smoke, 
and earth in large quantities, and even shooting up 
heavy stones into the air. It is evident that these 
accounts are greatly exaggerated, indeed, it has been 
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proved that they have no better foundation than the 
very unreliable reports of the peasants, who formerly 
regarded not only the Salsa di Querzuolaj but all 
similar phenomena, with superstitious awe, as may be 
understood from the names which have been applied 
to some of those places, as Orto delV Inferno^ &c., &c. 
Volcanic action has no doubt played its part in 
the upheaval of the mountains as in other parts of the 
country, but it is quite clear that the sahe of which 
we are treating diflfer very much from the matters 
ejected from active volcanoes. The whole of the cones 
forming the Salsa di Qmrzuola are very numerous, 
and are situated on the side of a sloping declivity. 
They are somewhat of a sugar-loaf shape, the summits 
however, being flat. The opening or mouth is on the 
top in the form of an inverted funnel, and from this 
opening the liquid mud is being continually ejected 
by the force of the hydro-carbon gas, and running 
down the sides of the mounds, forms small streams 
which are to be seen on all sides slowly descending 
the declivity. In some of the conical masses the gas 
merely raises the mud to the height of the mouth 
whence it flows over, whereas in others the mud is 
shot up to a height above the apex of three, four, and 
five feet, and every irruption of this kind is accom- 
panied by si, slight noise which is heard at some 
distance. This noise is caused by the escape of the 
gas, .which is easily seen by approaching the mouth of 
the cone. By appljnng a lighted match to the gas 
bubbles as they burst, a flame is produced, thus 
proving it to be hydro-carbon gas. The largest of 
these conical mounds is about twenty feet in circum- 
ference at the base, and about seven feet in height. 
There are also several pools containing a turbid 
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looking water with Petroleum floating on the snr&ce. 
It would be useless to give an exact description of the 
several cones, their size, position, &c., because they 
are continually changing their form and site, partly in 
consequence of the action of the atmosphere, and 
partly in consequence of the alterations produced by 
the irruptions. But their general characteristics 
remain the same as to the matters ejected and the 
quantities thereof. The way in which these cones are 
formed is very curious. On a part of the level ground 
which seems to be perfectly dry, a damp circular spot 
makes its appearance, in the centre of which there is a 
small opening. From this opening issue the gas- 
bubbles forcing up the liquid mud, which flows over 
all round and gradually takes the form of a cone with 
the inverted funnel-like mouth as already described. 
As this operation progresses, the cone daily becomes 
larger until it reaches its maximum height and breadth. 
This is the way in which the conical mounds called 
Salse are formed. 

The quantity of gas. Petroleum, and other matters 
ejected from these Salse is, as already stated, very 
great. An attempt has been made to collect the gas 
in bladders from the larger cones, and the quantity 
obtained in this way in one minute was four hundred 
and twenty-four cubic inches, although of course a 
larger quantity might be secured by a more perfect 
method of collecting it. 

It must be observed that the gas does not issue 
from the aperture in a continuous stream, but rather 
in puffs. A cone, for instance, having ejected its gas 
for three or four minutes without interruption, will 
suddenly cease for eight or nine seconds, and then re- 
commence as before, and so on. It has been ascer- 
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tained that in this interval of repose the current of 
gas is positively and entirely interrupted, for, on 
lighting the bubble on its bursting, it has continued 
to burn as long as the gas continued to flow, but 
immediately that it ceased, the light was extinguished. 
A continuous flame, however, has been obtained in the 
following way: the apertures of the smaller cones have 
been all stopped up with large quantities of earth 
trampled into them, and the gas was thus forced, by 
means of the subterranean communications between 
the different cones, to take the direction of the large 
cone, which was tJbie only outlet left for its exit. The 
volume of gas which by this means was made to issue 
from the mouth of the large cone was very great and 
uninterrupted, A lighted match being applied to it, 
a large flame of a bluish red colour was at once 
obtained^ which continued to burn for a long time 
without any interruption. It was extinguished, how- 
ever, without much difficulty. 

Now this experiment would lead one to the con- 
clusion that the proper mode to obtain Petroleum, 
which abounds so plentifully in these conical mounds, 
would be to sink a well near the site of the large cone, 
and to close up the mouths of the other cones with 
brick or stone work. By this means the smaller out- 
lets being cut off, and a sufficiently large outlet being 
established at one point for the escape of the whole of 
the gas, it is natural to suppose that all the precious 
material would be collected into the said well. 

The hydro-carbon gas of these Sake is united, it 
would seem, with a portion of carbonic acid gas, which 
accounts for the facility with which the flame is ex- 
tinguished. 

As before observed in speaking of other Sake, the 
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irruptions of gas and liquid mud produce no signs of 
smoke. Even when the gas is lighted the smoke 
which it emits (if any) is not jjerceptible. 

It is to be remarked also that mins, however heavy, 
or winds have no eflect on the irmptions, which con- 
tinue to go on as in fine weather, although it is thought 
by some that rain produces a larger flow of the liquid 
mud. 

Although the mouths of the cones are comparatively 
wide, they are not more than a few feet in depth, and 
a pointed stake cannot l>e driven into the tenaceous 
argillaceous clay of which the cones are composed more 
than four or five feet. 

The muddy water which issues from these mounds 
(which seems to boil, although in reality its tempera- 
ture is about the same as that of the air) is very salt, 
and, by boiling the water, it is found that this salt is 
Muriate of soda. In aU cases the Petroleum is con- 
stantly found floating on the surface of the water. 

It sometimes hap^Dens, though rarely, that extra- 
ordinary irruptions take place from these mounds. On 
these occasions the earth trembles, the underground 
rumbling noise becomes very loud, the liquid mud in 
the apertures of the cones is greatly agitated, and at 
last the imprisoned gas, forcing its way upwards with 
irresistible fury, shoots mud, water. Mud stones into 
the air to a great height. This continues sometimes 
for two days uninterruptedly, until the gas, having 
cleared for itself a sufficient passage, gradually re- 
sumes its ordinary course. 

By smking a well, or boring deeply into the ground, 
so as to secure a free passage for the hydro-carbon gas, 
these extraordinary irruptions would be of course pre- 
vented. 
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All observers have agreed in stating that this power- 
ful gas has its origin, not only at the Salsa di Querzuolay 
but at that oiSassuolo and others, in Petroleum, because 
this oil, as we have already remarked, is seen floating on 
the muddy water, and wherever, in the neighbourhood, 
there are stagnant pools, it is found in large quantities 
on the surface, and the smell of it is perceptible at a 
great distance. 

The soil of the Saka di Querzuola^ as well as that of 
Mama and Sassuola^ is argillaceous, as is also the mud, 
which the cones have been ejecting for ages. These 
three SalsCy moreover, resemble each other in this: 
that, besides the earth and the water which issue from 
it being salt, the salt is muriate of soda ; and in all 
these, the earth, the water, and the salt, are strongly 
impregnated with Petroleum. With these cones, there- 
fore, the three substances — argil, salt, and Petroleum 
— are intimately connected ; in fact, they would seem 
to be inseparable from them. 

If it be true that the hydro-carbon gas is an ema- 
nation from Petroleum, what must be the quantity of 
that oil deposited beneath the spots we have indicated, 
when we consider the unknown ages during which the 
gas in question has been issuing from the places de- 
scribed ? 

As I have already stated, Petroleum is not a new 
discovery in Italy. It has been known to exist for 
ages, especially in the provinces of Modena and Parma, 
The peasantry have used it as a light from time imme- 
morial, and more than sixty years ago the city of Grenoa 
was illuminated with this oil. Yet, strange to say, no 
attempts have been made, up to the present time, to 
obtain it in large quantities by the aid of machinery, 
as in America. The peasants collect it as it floats on 
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the top of the water contained in small pools. By in- 
filtration, through the sandy strata of the Apennines, 
the Petroleam undergoes a natoral kind of distillation, 
and is produced in this way most wonderfully pure. 
Wells of no great depth have been sunk, it is true, by 
a few proprietors, on their private estates in different 
parts of the Petroleum producing districts of Italy, 
but, through an apathy which it is almost impossible 
to understand, these wells have been allowed to choke 
up and go to ruin. In no case, I believe, have they 
been constructed with any amount of care, so as to 
prevent the soft sandy clay from being washed into 
them by the mountain torrents in the rainy seasons ; 
not even a simple parapet around the mouths of the 
wells. The mode of collecting the oil, too, fi'om these 
wells, was very primitive. An iron bucket, attached 
to a long rope, was let down, and the oil allowed to 
pour into it until filled, then the bucket was drawn 
up, and the same operation performed, until the whole 
of the oil floating on the water at the bottom of the 
well was exhausted. 

It is recorded that one of these wells produced five 
tons of oil in a month, but on accouot of the careless 
way in which it was constructed, the sides fell in, and 
the work was abandoned. In another well which was 
being sunk, there was very little evidence of Petro- 
leum, and the owner was on the point of giving up 
the affair, when a fissure in the side, not far from the 
surface, suddenly opened, and the oil poured out in 
large quantities. This stream evidently came from 
a deposit in the vicinity, but no steps were taken to 
find it out. 

Strangers have been invited of late to form com- 
panies for the purpose of working the spots where 
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there are good grounds for believing that Petroleum 
exists in large quantities; but they say, and with 
some appearance of reason, if Petroleum is to be 
had so plentifiiUy by boring for it, why do not the 
Italians themselves form those companies ? It is not 
for me to say one word against a people in whom I 
have found, after a residence of two years, so many 
great and noble qualities to admire. There are many 
causes to which the apathy of the Italians to industrial 
pursuits may be attributed, and their insensibility to 
the mineral riches of the soil of their highly endowed 
country is to be found, not in ignorance of the great 
advantages to be derived therefrom, not in the want 
of means or inclination in their capitalists, but in the 
unsettled state of the nation after a political revolu- 
tion, which, by its splendid results, has dazzled their 
imaginations, and left them, if I may be allowed the 
expression, no breathing time to turn their widely 
acknowledged talents to the practical development of 
the country through industrial purauits. But I ven- 
ture to prophesy that the time is not far distant when 
the Italians (their political controversies being set at 
rest, and their finances placed on a firm basis) will 
turn their attention seriously to the mineral riches 
contained in the bowels of their now unproductive 
mountains. There is no reason whatever to suppose 
that Italy will not shortly be as celebrated for her 
industry in agriculture and in mineral pursuits as she 
has always been in the arts and sciences. That she 
is now far behind the other civilized nations of Europe 
in those branches of industry, her sons themselves 
confess, and this is a sign of a determination to im- 
prove — to progress. One of the richest products of 
Italy is sulphur, and yet what does one of the most 
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learned of the Italian geologists, Professor A. Stoppani, 
writing on " Petroleum in Italy," say with regard to 
this precious article of commerce ? " To think," says 
he, " that half of Italy may be considered as an im- 
" mense sulphur mine, and that we still receive our 
" sulphuric acid from other countries, is truly shame- 
"ful." On the same subject the learned geologist 
quotes the sentence pronounced by the International 
Commission of the Great Exhibition of London of 
1861, to the effect that Sicily had exhibited ex- 
tremely rich samples of sulphur and other mineral 
products ; the members of the Jury, however, were 
not ignorant that, although some improvement had 
taken place in the industry of the country, it was 
still in a very bad state. The method also of pre- 
paring the sulphur for the market was so inefficient, 
that fully one-third of the article was lost ! The Jury 
was therefore of opinion, that the fact of nature 
having placed an inexhaustible mine of sulphur in 
the Sicilian soil did not reflect any merit on the 
inhabitants, and that, from the defective manner of 
collecting and preparing the material for commerce, 
entitled them rather to blame than to praise. The 
Jury consequently thought that the best thing that 
could be done, in order to induce the Italians to use 
their efforts in developing the mineral riches of their 
country, was not to grant them either premium or 
honourable mention, rewards which should be only 
accorded to industry and skill. 

If the Italians, therefore, have been so backward 
in the matter of sulphur, is it any wonder that they 
should be hitherto so apathetic as regards other mineral 
products, Petroleum, for instance ? 

The internal riches contained in the Italian soil 



PETROLEUM ZONES OF ITALY. 29 

are unknown ; they can be only in part guessed at, 
because no explorations of sufficient extent have been 
made. Fossil coal, for instance, is found on the surface, 
but then, they say that it is only to be met with in 
isolated lumps. Who knows? Have borings been 
made to a sufficient depth, and in a sufficient number 
of sites ? Certainly not. Until that is done, however, 
no person has a right to say that coal-beds are not to 
be found in Italy, sufficient in extent to be worked as 
a commercial enterprise, or to obviate the necessity 
of importing so expensive an article, and so indispen- 
able for the preparation of many of the minerals for 
the market. This is, in fact, the excuse of many 
Italians when accused of their want of energy in works 
of industry, "We have no coal." But it has been 
asserted by many geologists that coal actuall}^ exists, 
of good quality and in large quantities, and moreover 
they have pointed out the places where it ought to be 
looked for. 

Petroleum, however, is an article that does not 
require the aid of coal (or at all events in very small 
quantities) for its development, nor is complicated or 
expensive machinery a sine qua non for its production. 
The Italian Petroleum, in its crude state, is limpid 
and pure, and requires merely to be separated from 
the water (an easy operation) to render it fit for the 
market. 

Signor Stoppani, already referred to, and who has 
written a very able pamphlet on the Italian Petroleum, 

complains that, notwithstanding the immense amount 
of sulphur in the country, sulphuric acid continues to 
be brought from other countries. 

This distinguished geologist does not desire to join 
with those who endeavour to run down his countrymen 
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in the opinion of themselves and strangers, and I per- 
fectly agree with him. It is the duty of all those who 
are interested in the future of this fine country, to 
encourage, and not to upbraid ; to hope, and not to 
despond. It is for this reason that Signor Stoppani 
makes no mention (if I am not mistaken) of the im- 
mense quanties of American Petroleum which is con- 
sumed in Italy, while this country, as is now well 
known, is as rich in Petroleum of the best kind as it 
is in sulphur. It is needless to say that a country 
which is almost entirely dependent on foreign nations 
for the most necessary articles of daily life, that a 
country which is wanting in manufactures, in a good 
system of agriculture, in the enterprise which is neces- 
sary to develop the mineral riches of the land, such a 
country so unfortunately placed, it is needless to say, I 
repeat, cannot prosper to that extent which all well- 
wishers desire for Italy. 

I have already said, on the authority of ancient, as 
well as of modern writers, that Petroleum in Italy is 
as old as the hills. It has been used not only by the 
peasants in their household economy, but cities have 
been illuminated with it before the introduction of 
gas ; yet as an article of commerce it has been totally 
neglected, and, in this sense, might as well have been 
altogether unknown. In some places the salse have 
been regarded as curious phenomena by the learned, 
and have been looked upon with superstitious awe by 
the ignorant. It is only within the last few years 
that the general attention has been turned to this 
source of wealth contained in the Italian soil, more 
especially after the astounding discoveries made in 
America. When we read and hear of wells in Pennsyl- 
vania producing from 2,000 to 3^000 barrels of Petro- 
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leum in one day ; when we know of men in the lowest 
scale of society who, in a few weeks, by the discovery 
of Petroleum, have become millionaires ; when we see 
before us irrefragible proofs of beggars suddenly be- 
coming the possessors of fabulous sums of money, we 
pause to take breath. So much for individuals. But 
what effect must such a wonderful discovery and the 
prompt use that has been made of it have had on the 
prosperity of the country itself? What employment 
for the unemployed multitude ! What an increase in 
the daily comforts and necessaries of life, and in the 
consequent circulation of capital ! What a means for 
the intellectual improvement of the people in education 
and in enjoyment ! And above all what a facility it 
has afforded to the poorer classes to pay the necessary 
high taxes imposed by the government after a civil 
war, for the magnitude and destructiveness of which 
the history of the world offers no parallel I The 
United States of America, in fact, in a few short years 
of intestine strife, incurred a debt which, for its 
amount and the rapidity with which it accumulated, 
was the wonder of the slow-going nations of the old 
world. But this wonder has been almost effaced by 
another wonder immeasurably greater. It was said, 
and with some appearance of reason, that this immense 
debt would crush the energies of the American people, 
just after such a tremendous struggle, and when the 
country was still in a state of disorganization almost 
amounting to anarchy. But no ! The Americans 
now laugh at the debt ; they boast of it as much as 
of their prowess and skill in the war that occasioned 
it ; nay more, for they have exhibited a far greater 
amount of moderation and modesty than could have 
been expected, and the last exposition of the financial 
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state of the country has shown a surplus over the ex- 
l)enses of several millions ! In a few years there is no 
doubt that this debt, which would for ever ruin any 
other country less energetic, will be entirely paid off. 
I think I am not far wrong in attributing this happy 
result, in part at leasts to the use which has beea 
luiide of the discovery of Petroleum. Yet, in Italy, 
although Petroleum has been known to exist for ages, 
no practical use, on a large scale, has been made of it. 
Its nature has not been underetood, except by a few, 
and many have even denied its existence altogether I 
It is at present, however, generally acknowledged that 
Petroleum does exist in Italy; in fact, there is no 
longer any doubt expressed about it ; but the question 
is, whether it can be obtained in sufficient quantities 
to justify the outlay of capital in making the necessary 
explorations and borings. The superficial explora- 
tions have been already made, and the spots in which 
Petroleum is most likely to be found in large quanti- 
ties marked on maps especially prepared for that pur- 
pose. I cannot, of course, promise that a desposit such 
as that I have spoken of as existing in Pennsylvania, 
yielding up to 3,000 barrels a day, will be met with, 
but that reservoirs of Petroleum do exist in Querzuola, 
Sassuolo, Monte Bazzano, Monte Gibbio, Monte Bar- 
ranzone, &c., or in their immediate vicinity, I have 
not the slightest doubt, and in this opinion I am borne 
out by the most distinguished geologists of Europe. 
It is thought by some people that the wonderful 
deposits discoversd in America have been merely acci 
dental, and that the wells were naturally formed and 
ready made for those fortunate individuals who might 
find them ; but I need hardly say that whoever enter- 
tains this idea is very much mistaken. The discovery 
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of the first traces of oil floating on water was, of 
course, accidental, but the boring of the wells to get 
at the deposits was another aflTair. The indications, 
both geological and otherwise, of the existence of 
Petroleum deposits in the places above mentioned are 
more strongly marked than they have been in any of 
ihose localities in America where oil has been struck. 
The Americans, on first ascertaining that oil 7night be 
found in considerable quantities by digging for it, did 
not hesitate, but immediately set about the work. They 
said to themselves, " If the mountain will not come to 
" us, we will go to the mountain." Or, in other words, 
"If the Petroleum, of itself, will not flow out to us 
** from the bowels of the earth in rivers and lakes (which 
is not to be expected) we must bore down to where 
it is, open a way for it, and thus bring it to light.'' Oil 
has not yet been struck in any considerable quantity 
in Italy, for the reason that no borings have been 
made, and there is no doubt that the first parties in 
the field will be the greatest gainers, and it is with 
this view that I have secured the greatest extent pos- 
sible of those spots which give the truest indications 
of oil deposits. There is a great amount of apathy for 
the moment shown with regard to Petroleum in Italy, 
but, when the first properly-conducted boring sue 
ceeds, there will, no doubt, be a rush as there was in 
America. But even supposing that, by boring to a 
certain depth, large deposits of oil are not found, 
which is held to be improbable, the working of the 
Salse alone by proper machinery in producing oil, 
soap, bitumen, and other useful articles, can be shown 
to give more profit than any other commercial under- 
taking of the present day in Europe. Besides, in ex- 
ploring into Uie depths of the earth, what mineral 
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riches of other kinds may not be discovered ? Is it 
not probable that iron, lead, copper, and even coal 
may be come upon in sufficient quantities to more 
than repay the labour and money spent in the enter- 
prise ? Signer Stoppani, in his very clever pamphlet, 
says that the first traces of the vast deposits of Petro- 
leum which has brought so much wealth to North 
America were discovered in springs. It was only 
when private enterprise opened up those springs to 
find out the deposits which fed them, that the Petro- 
leum gushed forth in torrents from the bowels of the 
earth. He states his belief that these Petroleum 
springs, existing as they do in such large numbers in 
Italy, must also have immense deposits or reservoirs 
to feed them. But he adds, truly enough, that these 
deposits to be found must be sought for, and that the 
first step to be taken is to sink wells near the Petro- 
leum springs or Salse. 

The Italian Government has become so fully aware 
of the important discoveries made as to the extent of 
the Petroleum lands in Italy, that it has increased the 
import duties upon all foreign Petroleum from 20 to 
60 francs per ton. 

The following table of the imports of Petroleum, 
from the United States to the undernamed places alone, 
may not be uninteresting : — 





1861. 


1862. 


1863. 


1864. 


1866. 


1866.* 


To MarseiUes . . . 
„ Palermo . . . 
„ Genoa & Leghorn 
„ Trieste .... 


1,600 
62 


135,765 

3,990 

21,000 


1,167,893 

57,115 

399,667 

3,000 


1,982,075 

79,830 

679,603 

165,175 


1,145,895 

500 

522,133 

66,371 


1,178,714 

56,580 

1,002,165 


Total . . . 


1,662 


160,755 


1,627,675 


2,906,683 


1,734,899 


2,237,459 



* For tlie first three months only. 
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The eminent geologist before cited, Professor 
Stoppani, says in his report that the poor results 
obtained from the wells excavated by the proprietors 
of land in the Petroleum zones, are to be attributed, 
not to any want of deposits, but to the absence of 
technical knowledge in boring the wells, and in pro- 
tecting them from the water and gas, to the want 
(rf proper machinery, and the necessary capital to 
carry out a rational system of works. 

The following extract is taken from the Report of 
Professor C. F. Chandler, Ph. D., Professor of Ana- 
lytical and Applied Chemistry in the School of Mines, 
Columbia College, New York, who analyzed some 
Italian Petroleum. 

" While the Pennsylvania Oils contain on the 
" average 10 per cent, of gasolene, 10 per c^nt. of 
** naphtha, and only about 75 per cent, of illuminating 
" and lubricating oils, the Italian oils are remarkable 
" for the entire absence of gasolene, and in many 
" cases of naphtha, the yield of illuminating and lu- 
" bricating oil reaching from 88 to 97 per cent. This 
** is greatly to the advantage of the Italian oils, as 

" gasolene and naphtha being very low prices in the 
'* market. 

'* The Italian Oils are also distinguished by the 
" absence of the offensive odour which characterizes 
" most of the American Petroleum. Not one of the 
" ten samples is disagreeable, while several of them 
" are almost odourless ; a circumstance which will tend 
** to simplify the process of refining. The light colour 
" of most of the samples is equally striking. 

" In the reports of the analyses, all the oils having 
" a density below 36^ Baume have been recorded as 
" lubricating oil ; the skilful refiner has it in his power 
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" to convert a great part of this into lighter illamin- 
" ating oil, by * cracking ' (redistilling very slowly) 
" it, whenever the comparative market prices of the 
" two oils make it profitable to do so. It must not 
" be supposed, therefore, from the analyses, that the 
" Italian Oils will not yield much illuminating oil, for, 
** on the contrary, they possess a great advantage in 
" their weight, which makes it possible to obtain from 
" them an unusually large yield of either illuminating 
** or lubricating oil at pleasure." 

Professor D. T. Ansted also reports very favourably 
of the Italian Petroleum. In one place he states 
that in his presence, after a heavy rain, eight barrels 
(1,150 chilog.) of the oil were collected in the short 
space of two or three hours, and this only by permea- 
tion. He adds that 1,300 barrels (120,000 chilog.) 
were collected by the same means, in the same place, 
in the previous year, and that the quantity could 
probably be increased to 2,500 barrels or 300 tons by 
merely enlarging the basin so as to contain the whole 
of the oil which is washed down with the water. He 
further states that he is quite convinced that by boring 
to the depth of about 100 yards a large quantity of 
light oil would be reached which would probably flow 
up to the surface. 

It appears from a lecture delivered by Professor 
Paolo Terrachini, a short time ago, that some springs, 
rich in Petroleum, on the sides of Montegibbio, near 
Sassuolo, still go by the name of baths, having been 
anciently used for that purpose, in a medical sense, 
for the cure of skin disenses, which in those times were 
more prevalent than they are now. This distinguished 
professor states that Montegibbio must be reckoned 
amongst the richest of the many Petroleum zones 
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which are now known to exist in Italy. From this 
eminence, he says, the Petroleum oozes out mixed with 
water, upon the sur&ce of which it floats, being lighter. 

These springs, or Salse^ were greatly esteemed by 
medical men and by naturalists. 

Amongst others, the uncle of the famous poet 
Ludovico Ariosto, when he was Proeta of Castellarano, 
wrote a book in praise of these springs, which he dedi- 
cated to Duke Borso Estense, to whom he presented 
it This was in 1462. 

There is also a letter extant, written by he cele- 
brated Professor Bernardino Eamazzini, describing 
the oil itself, which was obtained from the springs 
of Montegibbio and of Monfestino. He calls it a 
" divine remedy " for the leprosy, and all other skin 
diseases, and he speaks in nearly the same high terms 
even of the water and the mud of these springs. 

Signer Stoppani, speaking of the famous Petroleum 
springs of Montegibbio, says that, considering the 
strong indications of oil, and the quantity that is 
obtained by simple permeation, it is wonderful that 
proper welk have not been sunk. 

He states that this branch of industry has remained 
what it was as described by Ariosto four centuries ago. 
This professor brought away with him a portion of 
the oil from the springs, which he says is very clear, 
and of the colour of amber. 

There is no doubt that if capitalists would under- 
take to develop the Petroleum of Italy with half the 
spirit and energy of American speculators, they would 
confer a lasting benefit on the country besides en- 
riching themselves. An objection has been made to 
the American oil on account of its insufferable smell ; 
the Italian oil, being much purer, has not such a strong 
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smell. There would be also a great advantage in Italy 
in the fact that the cost of labour is much less, and 
other expenses would be low in proportion. The quan- 
tity of Petroleum imported into Italy has been already 
referred to; were proper borings made there is no 
doubt that a sufficient supply of this oil would be pro- 
cured, not only for Italy, but also for the other coun- 
tries of Europe and of Africa as well, into which it is 
brought from the United States, and at a much cheaper 
rate. It is an article which is daily becoming more 
useful, and a few years hence, when the prejudice which 
at present exists in some places against the use of it 
will be dissipated, the consumption will be very greatly 
increased. 

Another great objection to the American Petroleum, 
besides its ofiFensive smell, is the cost of transport. It 
is calculated that this item of the expenses from the 
oil regions to the shipping ports amounts to from 300 
to 400 per cent, on the value of the oil at the wells ; 
the jfreight from New York to England is generally 
about eight shillings per barrel; so that, altogether, 
the price of the oil in London is not far short of 700 
per cent, on the original value of the oil. This is 
enormous. The consequence is that Petroleum, al- 
though not so dear as it was once, is still too dear for 
many purposes to which it could be applied. The 
Italian Petroleum, if properly developed, can be sold 
at a much lower rate than the American, and give at 
the same time great profits to speculators. Besides, to 
bring this oil into general use, it is necessary that it 
should be cheaper, for as soon as it can be sold at a 
less price than the present, the demand will be greatly 
increased, as it will be adopted for many uses from 
which its deamess now excludes it. 
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As I have already stated, one of the most import- 
ant Petroleum zones in Italy is that in which Monte 
Gibbio is situated. Professor Stoppani, who has 
studied this spot in an especial manner, states that 
there were two little streams which issued from the 
declivity in this place, and which bore strong signs of 
Petroleum. These streams were quite muddy, and in 
one spot they formed a small pool, on the top of which 
floated the oil. He expresses surprise that proper 
wells have never been made in this place, as he con- 
siders that, by boring, large quantities of Petroleum 
would assuredly be found. 

In a printed pamphlet by W. P. Jervis, F.Gr.S., 
on the " Mineral Resources of Central Italy," he states 
that Petroleum exists at Monte Gibbio in immediate 
contact with a lignite bed. Of some of the lignites of 
Italy he speaks in very high terms ; he says that the 
tertiary lignite in Italy is the best in the world, and 
that the deposits of this valuable article ought to be 
turned to account at once, and become the source of 
industrial speculation. It is difficult to distinguish 
some of the Italian lignite from Newcastle coal, and 
Professor Cocchi considers it equal to it for every 
purpose, the more so as it produces excellent coke and 
abundance of gaseous matter ; so that it is suited for 
a variety of uses, such as for metallurgical and gas 
works, and for steam-vessels. The French govern- 
ment have specified it among the varieties of coal 
allowed to be purchased for the Imperial Navy. 
Lignite has been employed at the arsenal of G^noa 
with success. 

A great deal of lignite of good quality is known to 
exist in the province of Modena, and especially in the 
Petroleum zone. 
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Mr* Jervis states besides that, although the inferior 
qualities of lignite in Italy do not possess great calorie 
power, they often contain mineral oils which might be 
turned to good account by distillation, and return 
large profits. It need only be mentioned that at Halle, 
in Prussian Saxony, the manufacture of oil, paraffine, 
and the valuable series of taftr dyes, from tertiary 
brown coal, has been carried on of late years with 
wonderful success, and is daily increasing. What an 
advantage it would be, says Mr. Jervis, if the lignite 
scattered through more than a dozen provinces of 
Italy should be employed in the manufacture of oil 
and candles, which might be as easily and extensively 
exported to Western Europe as those of Prussia. The 
Italian government, he continues to say, would do 
well to give every encouragement to the establishment 
of such manufactories in Italy, as the high prices at 
which the products of distillation are sold would 
permit them to form an important article of export. 

I have stated that the large deposits of Petroleum 
in America which have made the fortunes of so many, 
and by which a new branch of industry has been 
opened up for that country, were discovered not by 
accident, but by boring deep into the earth. To show 
that, before these reservoirs were made to give up 
their treasures, the indications (rf Petroleum in the 
United States were much less strongly marked than 
they are in Italy, I think it well to give a few extracts 
from a Eeport written by Mr. J. S. Hays, Chairman 
of the Special Committee of the United States Re- 
venue Commission, on Petroleum as a source of na- 
tional wealth, and addressed to the Secretary of the 
Treasury. 

Mr. Hays begins his report by stating that an 
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Act, approved in July, 1862, was passed to provide 
internal revenue to support the Government and to 
pay interest on the public debt, and a duty was im- 
posed on coal illuminating oil, refined, produced by 
the distillation of coal, asphaltum, shale, peat. Petro- 
leum, or rock oil, and all other bituminous substances 
used for like purposes, ten cents per gaUon. 

By the Act of June, 1864, the duty was raised to 
twenty cents. By the 8th section of the same Act, it 
was provided that a duty of one dollar should be paid 
on aU crvde or rock oil that might be produced and 
sold, or removed for consumption or sale. 

This duty amounted to 1,003,522 dollars for one 
district alone, in Pennsylvania, for the six months ending 
December, 1865. 

Mr. Hays, after citing several Acts regulating the 
duty on other oils, then goes on to give a short history 
of the American Petroleum, and his account of the 
original discovery of this precious liquid so closely 
resembles that of the Italian Petroleum, that I shall 
give it in as few words as possible. 

" Petroleum, or rock oil, was known to and used 
" by the Indians, who esteemed it highly as a medi- 
" cine. That it had also been collected in large quan- 
" titles by a race of people more advanced in civiliza- 
" tion, who preceded the Indians upon this continent, 
" is quite probable, from the testimony taken by the 
" Commission. Upon Oil Creek, in Pennsylvania, 
" remains of old wells or oil pits are still to be seen. 
" Some of these pits were ten or twelve feet in dia- 
" meter, and eight or ten feet deep, and the Indians 
" had a tradition that they were dug by a people who 
" lived before their race. So old were they that large 
" oak trees had grown and decayed in them, but the 
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** oil had preserved their roots. When the pits were 
" first opened by white men, they were found to 
" be waUed in by timbers, which were very well 
" jointed." 

By the above extract taken from an Official docu- 
ment it would appear that Petroleum was collected 
ages ago in America by means of surface wells, as it 
has been and is to the present day in Italy. Indeed 
the report states further on that the rock oil had been 
obtained by the whites in the same manner, but only 
in small quantities, in New York, Pennsylvania, 
Virginia, and Kentucky. I consider that this fact is 
worthy of serious attention in showing the analogy 
between the American Petroleum and that of Italy. 
For centuries in the United States this precious oil 
was deemed to be a produce obtainable only at or near 
the surface. The same opinion has prevailed in Italy, 
and perhaps still prevails in the minds of many. It 
was not until the year 1859 that the idea of sinking a 
proper well for the purpose of obtaining the oil in 
larger quantities was first entertained. This happy 
idea was carried into effect by the Pennsylvania Rock 
Oil Company, who sunk an Artesian well in Titusville, 
in Venango Country, and it succeeded beyond their 
most sanguine expectations ; oil was struck at a depth 
of 69 feet 6 inches from the surface. 

Before this time, as I have already said, it was not 
known that Petroleum was to be found except near 
the surface, but as soon as the idea of seeking deeper 
for it was entertained a company was immediately 
formed, in the energetic style of the go-ahead Americans, 
and the result fiilly justified the boldness of the under- 
taking. 

The American Petroleum, like that of Italy, was 
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at first sold by the draggists as a liniment and for 
other medicinal uses, under the names of Seneca oil, 
rock oil, American oil, &c. The mode of collecting 
it was by digging trenches or pits, and, by means of 
woollen cloths, gathering the oil which rose to the 
surface. Occasionally, parties boring for salt water, 
for the purpose of obtaining salt, were incommoded 
by the flow of a blackish substance, which proved to 
be crude Petroleum, and sweet water wells had been 
also spoiled from the same cause. 

This is exactly what has frequently happened in 
Italy. Professor Stoppani, in his pamphlet on ** The 
" Italian Petroleum," says that many of the sweet water 
wells have been spoiled by the flowing of Petroleum 
into them. 

The circumstances which led directly to the extra- 
ordinary development of Petroleum in America are 
thus related : — In the year 1853, Mr. George H. 
Bissell, of New York, saw at the office of Professor 
Crosby, of Dartmouth College, a bottle of Petroleum, 
given him by Dr. Brewer, of Titusville, Pennsylvania, 
found upon his (Dr. Brewer's) land. Mr. Bissell be- 
came greatly interested in the product, and about six 
months after proceeded to Titusville with Mr. J. Gt. 
Eveleth, who was then, and had been previously, his 
partner in other business. They bought from Brewer, 
Watson, and Co., what were then thought to be the 
principal oil lands of Pennsylvania. They were in 
extent 100 acres in fee simple, and 112 acres on leave 
for ninety-nine years, for which lands they paid 5,000 
dollars. Before purchasing they prospected the land, 
and dug holes into the ground 6 or 7 feet deep. The 
oil and water together percolated into these holes, and 
the oil was afterwards gathered by dipping woollen 
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cloths into the mixture, and wringing the cloths out. 
They did not prospect the oil for medicinal purposes, 
but they believed it would be a good illuminator, and 
they sought it as an article of commerce. Illuminating 
oil from coal was just beginning to be talked of, but 
very little was made then. They afterwards, in 1854, 
organized a company in New York city, under ^ the 
name of the Pennsylvania Rock Oil Company. The 
nominal capital was 500,000 dollars. 

This was the first Petroleum company, it would 
seem, that was ever organized in the United States, 
and fully bears out my remark on the energy displayed 
by the Americans in forming a company with so large 
a capital, for the purpose of working the Petroleum 
lands on a large scale, and thus opening up a new 
branch of industry to the nation. It is to be observed, 
too, that the indications of the oil in Pennsylvania 
were decidedly less strongly marked than in the Petro- 
leum zones of Italy. In the former place the oil was 
obtained by digging pits in the ground, and then dip- 
ping woollen cloths into the liquid that oozed out, and 
by wringing the cloths, to squeeze out the oil. In 
Italy, on the contrary, the oil is skimmed off the sur- 
face of the water in buckets. 

It has been observed that the oil-producing lands 
of Italy differ from those of America in this, that the 
Petroleum in the former is the effect of volcanic action. 
But I would ask, is not Petroleum the produce of vol- 
canic action also in America, in the Crimea, in Persia, 
and in all other places where this bituminous oil is 
found? There are few parts of the world (if any) 
where volcanic action has not played its part in chang- 
ing the face of the globe since its first formation. It 
is a generally acknowledged fact in geology, for in- 
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stance, that Scotland was at one time 2,000 feet below 
its present level, and other parts of the British Isles 
1,300 feet, and that, therefore, the upheaval since then 
(the glacial period) has been to the same extent. At 
another period, it is shown that the British Islands 
were united to the Continent, and that the Thames 
was a tributary of the Rhine. The Great Desert of 
Sahara once lay under the sea. Sicily was once a 
part of Africa. The upheavals and subsidences in 
the American Continent have been very great; and 
during the earthquakes of 1811-12, in the valley of 
the Mississippi, very important changes took place in 
the features of the country. Many parts of America 
were 200 feet below their present level. Is not all 
this due to volcanic action ? 

Sir Charles Lyell says, in his work on * The Anti- 
* quity of Man' : — 

" Little progress has been made in divining the 
"most probable causes of these great movements of 
*'the earth's crust, yet what little we know of the 
"state of the interior leads us to expect that the 
" gradual expansion or contraction of large portions 
" of the solid crust may be the result of fluctuations 
" in temperature, with which the existence of hundreds 
" of active and thousands of extinct volcanoes is pro- 
" bably connected. 

" After all, it is of little consequence, in a commer- 
" cial point of view, what may be the origin of Petro- 
" leunx; it is enough to know that in Italy the indica- 
" tions of the oil are similar, only stronger, to those 
"in America, and consequently the deposits may be 
" safely assumed to be at least as extensive." 

The Pennsylvania Kock Oil Company, above re- 
ferred to, did not at first begin to sink wells ; in fact. 
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it was not until 1859, five years after the company 
was formed, that they sank the first well, which suc- 
ceeded so happily, as already explained. During those 
five years the work was carried on in a very primitive 
manner, as will appear by the following evidence, which 
was given before the United States' Commission : — 

*' We proceeded to develop these lands by trench- 
" ing them, and raising the surface oil and water into 
" vats. These trenches varied from 12 to 18 feet 
" deep, 3 to 4 feet wide, and about 60 or 70 feet in 
" length, and were dug so as to converge, increasing 
" in depth, to a central point at a small saw-mill 
" upon our land, where we collected the oil which 
" had run from the different trenches to that point by 
" a pump worked by the water-power connected with 
*^ the mill. The supply was very limited, amounting 
*' to, perhaps, a few barrels in the course of a season, 
'* which we sold for ^1,50 per gallon, to parties who 
" sold it for medicinal purposes." 

After detailing some further operations and ana- 
lyses of the oil, the evidence continues : — 

" The work of trenching the lands was continued 
until 1858, when we heard that Mr. Kier, of Pitts- 
burg, had obtained a small quantity of oil fi'om one 
** of his salt-wells near Pittsburg, which oil somewhat 
" resembled our own : these salt-wells were artesian 
" wells. The Pennsylvania Eock Oil Company then 
" determined to sink an artesian well." The result of 
this well has been already given. 

The success obtained by the Pennsylvania Eock 
Oil Company in striking oil created a great excite- 
ment, and was, it may be said, the opening up of this 
great branch of industry in America. 

A few months afterwards many wells had been 
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sunk: the oil fever had set in. The hotels were 
thronged, and crowds of speculators were seen con- 
stantly buying, then selling, then buying again, and 
so on ; so that one plot of land would frequently go 
through the hands of a dozen different parties in a 
single day. Most of the wells worked well. The 
Crossley well yielded 35 or 40 barrels a-day. The 
Hoover well yielded 40 barrels a-day. In the month 
of June, 1860, the product of all the wells was 
about 200 barrels a-day. By January, 1861, it had 
increased to 750. This was still in only one portion 
of the oil-producing district of Pennsylvania. The 
production of the Kanawha region. West Yirginia, 
had also become large, but was soon after lessened by 
the inroads of guerillas. 

But up to this time the necessity of deep borings 
was not understood. In the spring and summer of 
1861, however, borings were pushed through the first 
and second strata of sandstone, and, at depths varying 
from 400 to 500 feet, cavities were reached filled with 
oil and carburetted hydrogen gas. The water and oil 
were forced out by the gas to a great height, in some 
instances 60 or 70 feet above the surface, and the 
fortunate adventurers were in possession of what they 
call in America "flowing wells." Three of these wells 
yielded each over 2,000 barrels per day ; these were, 
the Burnt Well on the Blood Farm, five miles above 
old city; the Philips Well, and the Empire Well. 
Large quantities of the oil was lost for want of 
facilities for preserving so great a produce, in fact 
people were not prepared for such overflowing tor- 
rents. Many other flowing wells were struck about 
this time, and a larger number of pumping wells were 
in activity. 
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The daily production for the year 1862 is esti- 
mated at 20,000 barrels, of which it is supposed that 
three-fourths were wasted. 

It is very probable that even up to this time the 
borings made were not deep enough to reach the larger 
deposits of Petroleum, for it seems that at Stevenson 
Farm on Oil Creek, where borings were made to the 
depth of 600 and 700 feet, reservoirs were reached 
which gave such large quantities that the product was 
increased considerably. 

The first oil obtained from the well of the Penn- 
sylvania Kock Oil Company was sold at 55 cents per 
gallon, but prices went down afterwards on account 
of the large quantities of the article which was ^forced 
upon the market at a time when people were not yet 
prepared to put it to the many purposes for which it 
is now found to be available. The decline in price 
however did not diminish the excitement caused by 
the success of the first wells sunk, and the quantity of 
Petroleum which was shipped to Europe, although it 
depreciated its market value for the time, was still 
the cause of ultimate good, for the article being thus 
forced upon the public attention, the way was opened 
for a new and increasing demand. 

Specie payments having been suspended in the 
spring of 1862, and the price of gold having subse- 
quently advanced rapidly, the oil business received 
a great impulse, and speculation again revived. In 
October, the price paid in New York was fifty cents 
per gallon for the crude oil. It afterwards receded, 
but in July, 1864, it was fifty-six cents. It continued 
high, but with some fluctuations, until January, 1865, 
when crude oil was selling for forty-nine and fifty 
cents. 



PETROLEUM ZONES OF ITALY. 49 

" The advance in the price of gold and exchange, 
" which began in the spring of 1862, and continued 
" until it reached its maximum in the summer and 
** fall of 1864, soon carried up prices to a point at 
** which the oil would pay all expenses of transporta- 
" tion, and give the owner of the well from three to 
•' seven dollars, and at one time even ten dollars." 
In consequence of these high prices the oil wells 
became of immense value, and speculations in oil 
lands, and the formation of oil companies followed to 
an enormous extent. 

Lands were bought at fabulous prices, and sold 
again to other speculators at still higher prices. Many 
of the companies formed about this time were un- 
doubtedly got up to defraud people out of their money, 
for, in the confusion of the /ever, matters were not 
investigated very closely, in fact; the mere circum- 
stance of being engaged in the oil business, was con- 
sidered a sure road to fortune. Many others, however, 
were honestly organized and conducted with integrity. 

It is supposed that the amount of capital, at this 
time, applied to the purchase and development of oil 
territory, cannot have been less than one hundred 
millions of dollars. 

After the civil war was brought to a close, prices 
began to advance abroad, owing to the increasing 
demand, and the Petroleum business has now assumed 
a permanent character as one of the branches of the 
regular mining industry of the United States. 

The origin of Petroleum is not known with any 
degree of certainty. It is supposed by some to have 
been produced by the slow decomposition of vegetable 
matter in the same way, or nearly so, as coal has 
been formed. It is even maintained that this oil is 

E 
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derived in some places from the decomposition of 
immense numbers of marine animals, as in Canada, 
where Petroleum is found in the older Silurian rocks. 

Petroleum has been found in so many different 
strata, and the oil itself is so different in quality in 
different places that it is impossible to propound any 
certain theory as to its origin or precise locality as 
regards depth from the surface. It has been dis- 
covered in anthracite and calciferous beds, and even in 
quartz crystal regions. The limestone of Canada 
exudes small quantities, while the fossil coral at 
Watertow, New York, gives evidence of oil.* It 
appears on the surface of springs, it is found in the 
cavities of fossiliferous formations, and it is obtained 
from lignite by distillation, as before stated. Large 
deposits have been found in subcarboniferous sand- 
stone often descending through overlying carboniferous 
strata. It has been remarked by a learned writer of 
the day, that " the transformation of woody fibre into 
" oil is a chemical change, taking place always out of 
" contact with atmospheric air and usually under 
" water, but by no means necessarily connected with 
" any particular geological period, as, for example, the 
" coal epoch, with which many intelligent people asso- 
« ciate it." 

It appears certain that all Petroleum has not been 
generated in the same manner, nor from the same sub- 
stances, as the conditions under which it is found in 
one region, would not at all apply to another region. 

In some districts it is found in the Devonian 
formation, in others in the Silurian limestone. In 
Pennsylvania, alternate beds of the Utica slate and 

♦ F. M. L. Gillelen : * The Oil Regions of Pennsylvania.' 
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sandstone are pierced by the boring tools. Petroleum 
is found, in short, in rocks of all ages, from the Lower 
Silurian to the Tertiary period inclusive. 

There where the greatest disturbance of the strata 
beneath has taken place, by volcanic action, the largest 
quantities of Petroleum have been found. This speaks 
weU for the great probability of finding immense de- 
posits of this oil in the cavities of the sandstone, of 
which the Apennines are principally composed, and 
which are saturated with Petroleum, for perhaps no 
country in the world has suffered more from the dis- 
turbing influences of internal volcanic action. 

It is well known that where sandstone beds have 
been penetrated in search of oil, large cavities have 
been discovered filled with Petroleum, gas, and water. 
In these cases the flow upwards is great and spon- 
taneous. 

The theory which has found the greatest number 
of supporters, amongst scientific men, as to the origin 
of Petroleum, and the theory which is in fact generally 
adopted is, that this oil has been produced by the slow 
distillation, at low temperatures, of bituminous mine- 
rals. This must be a further encouragement to those 
capitalists who are disposed to undertake the develop- 
ment of Petroleum in Italy; as no other country, 
perhaps, is so rich in bituminous substances, which for 
ages have been undergoing this slow process undis- 
turbed. 

Of the many well-authenticated stories told of 
poor men becoming suddenly rich, through the dis- 
covery of oil deposits, none perhaps is more interesting 
than the following : 

One of the elements of romance at all times has 
been the sudden elevation of individuals from penury 
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to wealth and social consideration. Having settled to 
our own satisfaction that romance is not dead, we 
plunge in medias res, that is to say, into a certain deep 
well near Victoria, on Lot 18, in the Second Conces- 
sion of the Township of Enniskillen In that well a 
certain John Shaw centred all his hopes and expectar 
tions for many long months. Painfully did he dig, 
painfully drill, painfully pump, expending first cash 
and then credit, and afterwards his own muscles, on a 
wearisome task. Not a sign of oil did he find. His 
neighbours' wells were overflowing ; he alone had re- 
ceived no share of the Petroleum stream. He found 
himself at last a ruined, hopeless man, jeered at by his 
neighbours, his pockets empty, his clothes in tatters. 
Keport says that on a certain day he found himself 
unable to pursue his work ; in fact, his boots had 
utterly given way, and to enable him to paddle about 
in the wet and cold, a new pair was absolutely neces- 
sary. In fear and trembling, as we may suppose, 
John Shaw proceeded to the neighbouring store, and 
having no money, asked — sad necessity — for a pair 
of boots on credit. Eeport sayeth not whether the 
refusal was kindly administered, in the spirit of self- 
defence which traders must sometimes fall back upon, 
or whether it was the purse-pride of the rich man 
looking down on his humble neighbour, but certain it 
is, that the boots were refused to John Shaw, and he 
returned to his well a sadder man than he left it, pro- 
testing that he would work no longer than that day if 
^access did not crown his eflfbrts ; he would cast the 
mud of Enniskillen from his old boots, and depart to 
more congeniel climes. Moodily he took up his drill, 
and sternly struck it into the rock. Hark ! what is 
that? A sound of liquid from the depths below, 
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hissing and gurgling as it escapes from the confine- 
ment of centuries. Does it cease ? No ; see it comes, 
growing in volume every moment. It fills the pipe, 
it fills the well ; still it comes. Five minutes ; t^n 
minutes ; in fifteen minutes it has reached the top of 
the well; it overflows; it fills a tank; it overflows 
that ; vain are all attempts to check its career ; resist- 
less it pours in a mighty tide down the declivity into 
Black Creek, and is borne away by the waters to 
the St. Clair and the Lakes. Who shall attemt to 
describe the feelings of John Shaw at that moment ? 
We shall not, for we do not know how he showed 
them. The bystanders have not recorded whether 
he wept, or whether he took off his hat and shouted 
" Hooray ! " Anything might be excused at such a 
moment. We suspect that, like a philosophic Yankee, 
he **went to work to save the ile." But the report 
of the flowing well spread like wildfire through the 
settlement, and "John Shaw's territory" became the 
centre of attraction. In the morning he had been 
" Old Shaw ; " if they had spelt his name with a 
P before it, they could not have described him more 
contemptuously. Now he was **Mr. Shaw." Con- 
gratulations poured upon him ; and as he stood there, 
all covered with oil and mud, up came the store- 
keeper who had refused him the boots. The man 
of trade appreciated "the situation;" he bowed 
before the rising sun, or, rather, the flowing oil 
lamp, and, almost embracing the dirty luminary, 
he said, "My dear Mr. Shaw, isn't there anything 
in my store you want ? if there is, just say so." What 
a moment for Shaw ! We shall not record his answer 
— ^it was far too forcible to be polite. The well was 
then flowing at a rate impossible t.o test with accuracy. 
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but afterwards, when the yield was controlled, it pro- 
duced two barrels of forty gallons each in a minute 
and a half, that is, 4,800 gallons per hour ! Neither 
the illustrious but unknown authors of the Arabian 
Nights^ nor even Alexander Dumas, drew from their 
or his imagination a more sudden transformation than 
this of John Shaw — in the morning a beggar, and in 
the afternoon unable to calculate the amount of his 
riches. 

A story is also told of a young girl, who was 
about to be married to a peasant in her own station 
of life, refusing to wed him, because, in the meantime, 
"her dad had strick ile." 

A very good description of the circumstances 
attending the " oil fever," was written from Oil City 
for the * Morning Post,' extracts from which has been 
made use of by the author of * Derrick and Drill,' 
a book which contains much useful and interesting 
information on Petroleum. The writer of the article 
in question says : — 

" As evening closed in, the oflBce and public 
" room of the Sheriff House gave abundant proof of 
** the prevalence of the mud. Weary men entered in 
" quick succession, all wearing long-legged boots, and 
" plastered and spattered with mud from head to foot. 
" Sharp, keen-eyed men were they mostly, shrewd finan- 
" ciers and enterprising business men from New York 
" and Philadelphia, with here and there a staid, cautious 
** merchant from Boston, looking at everything several 
" times before making up his mind to invest, and then 
" generally finding his more active and less cautious 
" competitors from the other cities ahead of him. Ad- 
" venturous speculators from the West, buying up 
*• lands with apparent recklessness, and then grumb- 






PETROLEUM ZONES OF ITALY. 55 

" ling at a handsome profit Old Californians, fa- 
miliar with the rush, excitement, and crowds of 
the early gold discoveries, but standing amazed at 
" the greater rush and excitement of the oil diggings. 
" People anxious to buy oil territory, and people with 
" oil territory anxious to sell, all crowded into the 
" limited space occupied by the public room of the 
" Sheriff House and all muddy, dirty, and excited 
" about oil. Every chair was soon occupied, and those- 
^^ unable to obtain seats leaned against the office 
" counter or the wall. The first question asked by 
" the new comer was invariably, * Can I get a bed 
" * to-night ?' and the answer invariably was, * Don't 

* think you can. Will see what I can do for you by- 

* and-by.' With this all had to be content, and the 
next proceeding was to look out for a vacant chair, 
drop into it, and commence talking oil. No intro- 

" ductions were needed. Everyone considered himself 
" privileged to seek information from any person in 
** the room, and the inquiries were taken as a matter 
" of course, and courteously answered. Buying and 
" selling went on without cessation. A gentleman 
" from New York was describing to me a piece of 
" property he had that day bought, on one of the tri- 
" butaries to Oil Creek, for 10,000 dollars, when my 
" right-hand neighbour, whose feet were planted next 
" mine on the circular stove, and who appeared as if 
** dozing, suddenly brightened up, and inquired the 
*' exact locality of the property. Plans were produced, 
" title-deeds examined, and in less than half an-hour 
" the property was resold for 14,000 dollars, the seller 
" appearing very doubtful about the wisdom of his 
^* step. An incessant talking was going on all over 
" the room, in which oil, oil, oil, was repeated with 
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" the monotonous iteration of the ticking of a clock. 
" * A hundred thousand dollars — oil — struck a hundred 
" * barrel well yesterday — oil — ^flows two hundred and 
** * sixty barrels a-day — oil — got nearly to the third 
" * sand rock — oil — been oflfered three millions to sell 
" * out — oil.' Such were the disjointed fragments of 
" the general conversation that met my ear as I sat 
" toasting my boot-heels — American fashion— against 
** the iron stove. 

" The large amount of the figures mentioned at 
" first sounded like bombast ; but a few inquiries 
" as to the nature of the property bearing such high 
*' prices soon dissipated that impression, and fami- 
" liarized me with the expanded ideas on money 
" matters prevalent in the oil regions. When it is 
" borne in mind that a well, producing a hundred 
" barrels daily (and there are several wells on Oil 
" Creek largely exceeding this product) yields a daily 
" income of a thousand dollars, with no expense in the 
" case of a flowing well, and but about ten dollars 
" a-day if a pumping well — the original expense of 
** sinking the well, including the cost of engine and 
*' pumps, if needed, being not over six thousand 
" dollars — it is evident that the purchase of even a 
" part interest in such property will require a large 
" sum. When, too, it is considered that there is room 
" for several such wells on an acre of ground, it will 
** be seen that the mere possibility of making such 
" an oil-strike greatly enhances the value of the 
** land." 

The writer proceeds to state that he started on 
foot, the following morning, up Oil Creek. Derricks 
peered up behind the houses of Oil City, like dis- 
mounted steeples, and oil was pumping in the back 
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yards. Every foot of land on the creek was considered 
good borable territory, and one reason alleged by the 
inhabitants, for not improving the town, was the fact 
that some day the houses will be torn down and the 
streets bored for oil. In the course of three years, 
during which the inhabitants of the town (whose site 
had been a barren field previous to the discovery of 
Petroleum) had increased to 6,000, it is said but one 
death had taken place. There was no burial-place, so 
the dead man was interred in a convenient lot. Un- 
fortunately that lot was sold, in a few days, as oil 
territory, and the body was moved to another place. 
The second place of burial was also sold as the site 
for an oil well, and the body was at length shipped 
to Rochester, New York, to prevent its being bored 
through in the search for oil. 

Here and there, says the same writer, were flow- 
ing wells, running fi-om 100 to 1,000 barrels of oil a 
day, averaging ten dollars a barrel at the wells. 

Pumping wells, forcing up from five to fifty barrels 
daily, were scattered thickly along the valley. The 
air reeked with the scent of Petroleum and gas, the 
mud under foot was greasy and slippery, the standing 
pools had the appearance of pure oil, and even the 
water of the creek was hidden beneath a mask of 
gorgeous hues, formed by the waste oil floating on its 
surface. 

The many instances of poor men suddenly becom- 
ing the possessors of almost unlimited wealth is 
scarcely credible. An Irish labourer invested 300 
dollars of his savings in a small lot. An oil well 
was struck in the vicinity of his land, and he was 
immediately offered 5,000 dollars for his purchase, 
but he would not part with it for double the amount 
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A clerk obtained from his employer a slight interest 
in a well which was being sunk. It turned out a 
success, and the clerk sold his interest for 100,000 
dollars A carter received a share in another well 
which was about to be sunk in part-payment of his 
services. Oil was struck and the carter, a young man 
twenty-one years of age, sold his share for 150,000 
dollars, and became a large landed proprietor. A 
man named Taylor invested the whole of his ready 
cash, 700 dollars, in a proposed well, and was enabled 
shortly afterwards to sell his interest in it for 27,000 
dollars. Captain Funk, a gentleman of limited means, 
made 2,000,000 dollars by his speculations in oil 
wells. Another example of a rapid fortune being 
made is cited in the instance of a Methodist minister, 
named Yan Yleek, who bought a small farm for a 
trifling sum, and, on Petroleum being discovered in 
it, he sold it out, realizing a profit of more than 
100,000 dollars. 

The writer already quoted says : — " In my journey 
" up the creek, I found, connected with the history 
** of many of the principal wells, instances of sudden 
" elevation from poverty to wealth that would scarcely 
** be credible, were it not for the tangible evidence 
" before the eyes of every one. Standing before a 
" flowing well, gushing out oil at the rate of 6,000 
" dollars a day, without other expense to the pro- 
" prietors than the original sinking of the hole, and 
" the hire of two or three men to take care of the 
" oil, it was easy to believe any story — ^however mar- 
" velous — of rapidly acquired riches.** 

One of the theories in most fevour with practical 
men in America, with regard to the origin of Petro- 
leum, is, that the present oil beds were once salt 
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marshes, covered with rank and salt vegetation. 
The subsidence of the earth's surface covered this 
vegetation with layers of sand, which, in process of 
time, hardened into sandstone, holding the vegetation 
prisoner. The hermetical imprisonment of the vege- 
tation prevented its decomposition in the ordinary 
manner, and it was slowly distilled in the rock alem- 
bic. The component parts into which it was resolved 
— salt water, oil, and gas — gathered in the cracks and 
cavities of the rock, where it lay awaiting for ages its 
release from bondage by the operation of the miner's 
drill. From their difference in specific gravity it is 
assumed that the water lies at the bottom of the 
cavity, the oil next above, and the gas over all. If 
this was the invariable rule, and the cavity was of 
regular shape, the drill, in striking a cavity, would 
first liberate the gas, then the oil would have to be 
pumped out, and in the end the pump would draw 
nothing but water. The very many departures from 
this arrangement is accounted for on the hypothesis 
that, from the irregular shape of the cavities, the 
boring tool might first penetrate the middle, or oil- 
section, when the rush of gas to the hole would force 
up the oil, and thus cause a flowing well. After the 
gas had escaped, the flow would cease, and the 
remainder of the oil could only be extracted by 
the pump. That wells are not totally exhausted is 
accounted for by the fact that the deposits are fed 
by minute channels, through which the oil forces 
its way from other deposits. In America it would 
seem that the principal oil deposits are contained in 
the third stratum of sandstone, and in this rock the 
greatest flowing wells have been found, although oil 
has frequently been met with in considerable quan- 
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titles in the second sandstone, and sometimes even 
in the first. The strata which separate the sandstones 
from each other are for the most part composed of 
shale. The depth at which the third sandstone is 
reached varies from 300 to 800 feet, and in some 
instances to 1,000 feet. In Italy it is supposed that the 
oil deposits will be reached at from 300 to 600 feet. 

A curious account of the fortune that befel a 
man named Tarr, who held a farm on Oil Creek, 
is given in * Derrick and Drill.' Previous to the 
Petroleum excitement, this man Tarr was in great 
straits, his business of rafting lumber, in addition 
to the cultivation of his miserable acres, scarcely 
yielding enough to support himself and family in 
the humble way in which they lived. Like most 
of the other residents on the creek, the owner of 
the Tarr farm scratched over his land, and raised a 
scanty crop between the intervals of rafting lumber 
to Pittsburgh, and hunting rabbits in the hill on 
Sundays. But the oil adventurers came along and 
secured a right to bore, giving half the oil to the land- 
owner. The result was that oil was struck, and the 
well yielded over 2,000 barrels daily, which, even at 
the moderate price then current, yielded a magnificent 
revenue to the well owner, and also to Tarr. Other 
wells were sunk and met with great success ; so that 
the poor lumberman and farmer speedily grew rich. 
In August, 1863, when the price of Petroleum ruled 
low, Tarr sold half the interest in his land and one- 
eighth the oil interest of his farm for 110,000 dollars 
each, and retired to a handsome residence in the 
adjoining county. The remaining interest in his land 
and wells increased in value until his daily income was 
counted by thousands of dollars. He afterwards sold 



PETROLEUM ZONES OF ITALY. 61 

oat his remaining interest on the creek for 2,000,000 
dollars, at which price he considered himself throwing 
the property away. 

Another man, named Mr. Elhenny, was very for- 
tunate ; he struck oil, and his well (called the Empire 
Well) was unprecedented in the flow of Petroleum. 
The boring tools were no sooner taken out than the 
oil rushed up in a mighty volume, the flow being 
equal to three thousand barrels a-day ! The owner 
and his partners were bewildered. What to do with 
such a tremendous rush of good fortune was a problem 
they could not solve. It was altogether too much of 
a good thing The uses to which Petroleum was put 
were as yet but few, the true value of the product not 
having been discovered. One day's flow of "The 
" Empire *' was almost enough to supply the total 
consumption for a week. There was also a difficulty 
at that time of getting so large a quantity to market. 
There were not barrels enough on Oil Creek or in its 
vicinity to contain a single day's product of the wells 
already flowing. The whole of the coopers of the 
surrounding country were employed day and night in 
making barrels at high wages, but they were not suf- 
ficient to supply one-tenth of the barrels required. 
The tanks and vats hastily improvised were soon 
filled; pits were dug, and speedily overflowed; and 
at length the stream of oil was turned into the creek, 
forming a thick coating on the water. The Empire 
well continued flowing, and, when new uses were 
found for the Petroleum, the increased price brought 
, great wealth to the owners. 

Another man named Sherman, with a small capital, 
sunk a well, the yield of which was 1,500 barrels 
a-day at first; it afterwards fell to 700 barrels, at 
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which rate it remained steady. This man's property 
was valued at 2,000,000 dollars. 

Oil was struck at another place, not far from 
Shennan's well, and the quantity which flowed was 
estimated at 2,500 barrels a-day! The oil spouted 
into the air to the height of fifty feet, accompanied 
with a roar like that of a hurricane. It was impos- 
sible, for several days, to bring it under control, and 
thousands of barrels of oil were wasted. In short, the 
number of cases in which large fortunes have been 
made, not only by flowing wells but also by pumping 
wells, would fill a volume. 

In whatever way Petroleum may have been formed, 
it is very certain that water and fire have been the 
principal agents in all countries which have helped to 
cause so many changes in the surface of the earth. 
By these forces, in Italy as well as in America, rocks 
have been torn asunder, the several strata have been 
disturbed, internal cavities have been formed, moun- 
tains have been raised where once were valleys, and 
valleys have taken the place of mountains. In 
America Petroleum is found in the bituminous sub- 
stances and in the cavities of sandstone rocks. As 
already stated, there are three strata of sandstone 
separated from each other by slate. In the third 
sandstone, at a depth of from 300 to 800 feet, the 
great basins of oil are found ; those basins which have 
caused a revolution in ordinary commercial affairs in 
Pennsylvania. In the first sandstone rock, which 
generally lies at a depth of from 60 to 150 feet from 
the surface, is found what is called the surface oil. 
In Western Virginia it is stated that the surface wells 
were very sucC/Cssful, but not so in Pennsylvania, 
where it was necessary in most cases to bore deep. 
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The Petroleum zones or belts extend for miles in 
several places in America. — ^In Italy along the Apen- 
nines in Reggio and Modena, and in other provinces, 
but to a lesser extent as far as we have any know- 
ledge. 

What are called flowing wells, that is, wells from 
which the oil issues spontaneously without being 
pumped up, do not as a general rule flow conti- 
nuously. In many wells the time of flow and the 
interval of quiet mrely vary over one or two minutes. 
This movement exactly con'esponds with the inter- 
mittent agitations from the Salse di Querzolo and 
those of Sassuolo already described. 

If the Petroleum which is to be found in so many 
parts of the world were developed to the same extent 
as that of the United States, it is feared by many 
that the vastly increased quantities would render the 
article so cheap as to be no longer a profitable business 
for capitalists and dealers, but, as the oil increases, 
the uses to which it will be applied will no doubt be 
augmented in proportion. Professor Wright, speaking 
on this subject, says : — 

" If all the sources of oil were in active operation, 
" there need be no fear of an over-supply, for the 
** many uses to which its different constituents are 
" applied, and the new applications that are made of 
" it almost every day, will, for all the time to come, 
" make the demand greater than the supply. The 
" employment of coal-oil as a substitute for coal by 
" ocean steamships, would consume all that is now 
*' procured in Pennsylvania. Already a patent for 
" this purpose has been applied for in England. Fuel 
" of this kind will enable a ship to steam from New 
** York to China, without stopping for a fresh supply ; 
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" the bulk being much less, and the heating power 
" more intense. Nearly fifty different products and 
" educts have been already obtained from Petroleum, 
" and many more will undoubtedly be discovered, 
" which will still further enhance the value of this 
" truly protean substance." 
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EXTRACTS FROM THE PUBLIC PRESS. 



The following extracts from the public press are 
inserted here to show that some of the first news- 
papers of the day, both in England and in Italy, have 
deemed the subject of Petroleum in the latter country 
of sufficient importance to discuss it in their columns. 



Dei Prodotti di Varie Arti ed Industrie inviata AlV Esposizione Uni" 
versale del 1867 in Parigi Belazione della Sottocommissione 
Indiistriale di Firenze al Minisfro di Agricoltura, Induafna e 
Commercio Presidente della Commissione Reale Itcdiana, 

Petrolj. 

L* olio minerale che ha, da qualche tempo, surrogato, attese le 
buone condizioni di economia che presenta, To lio vegetale, nel 
consumo delle famiglie e di molti pubblici stabilimenti, venne sco- 
perto anche in diversi punti del suolo italiauo. Varj saggi del 
prodotto di solcrti tentativi sono stati offerti per parte dell* espo- 
sitore segucnte : — 

Fairman St. John, Sik Edward (Inglese). 

Bottiglie, chiuse in cassetta di latta, contenenti dei saggi di 
petrolio, al suo state naturale, estratto da pozzi scavati nei Comuni 
di Miano e Neviano (Prov. di Parma), e di Monte Gibbio e Frig- 
nano (Prov. di Modena). » 

II signer Cav. Fairman, membro della Accademia Geologica di 
Francia e della Societa di scienze naturali in Milano, ha aderito al 

F 



66 A TREATISE ON THE 

desiderio manifestatogli da questa Sottocommissione inyiando ad 
essa dettagliate notizie circa ai suoi prodotti, le quali, atteso la 
grande utilita che possono presentare, crediamo ottima coBa ripro- 
durre genuinamente. 

Saggio N'^ 1. — Nel Comune di Frignano, provincia di Modena, 
lungo le due sponde del JEtio di Pedrocchio, confluente col Pescaro, 
in una direzione Est-ovest trovasi una zona di terreno copiosa- 
mento imbevuto di petrolio, talche, a pochi metri di profondita, 
aflfluisce da strati pliocenici di sabbie compatte e di arenarie. La 
forma di questa zona di terreno, la sua giacitura e stratificazione, 
prestano un criterio abbastanza cbiaro per accortarsi di quanto 
siano ricchi di olio minerale gli strati inferiori, ed e percio che 
molti scienziati si trovarono unanimi nel ritenere che esiste in 
questa localita una fonte di ricchezza per la provincia di cui fa 
parte. II signer Fairman, proprietario di varj fondi situati in quei 
paesi, vi scoperse antichi pozzi a petrolio, poco profondi, gia co- 
perti di frane e sconosciuti a tutti, dai quali, anche al presente, si 
trae un bellissimo olio simile alia nafta, 

Saggio N^ 2. — Nella provincia di Modena trovasi Monte Gib- 
10, detto una volta Monte Zibbibo per T abbondanza dell' uva di talb 
nome che in esse si coltivava. La sua distanza e di circa tre chilo- 
metri dalla piccola citta di Sassuolo e fa parte del Comune della 
medesima. Sulla vetta havvi un antico castello, che domina le 
falde di questo monte rinomato sino da' tempi antichissimi per il 
vulcano di fango o salsa che trovasi nolle chine a settentrione, ora 
di proprieta del signer Fairman, la quale da alcuni e anche detta 
SaUa di Sassuolo, Vicino al castello scorre un rio, che, da tempo 
remote, per 1' ingente rovina che faceva, si acquisto V epiteto delle 
rovine e del quale fa menzione Plinio al lib. 2, della Storia 
Naturale. 

La Salsa di Monte CHbbio nelle sue eruzioni (delle quali per 
singolari fenomeni meritano ricordo non solo quelle rammentate 
dallo stesso Plinio ma ancora quelle avvenute nel 1771 e nel 1835) 
chiam5 sempre 1* attenzione dei piii accreditati naturalisti, ai quali 
nel tempo stesso non passo inosservato il petrolio esistente in 
questa localita. Anzi il petrolio di Monte Gibhio, conosciuto da 
lungo tempo, fu decantato da Serapione, che ai suoi tempi veniva 
chiamato il sottilissimo investigatore delle cose senvplici, non che 
dall' antichissimo e rinomato fisico Dioscoride. Anche gli scritti 
di Francesco Ariosto trattano estesamente di questo petrolio, delle 
sue proprieta fisiche, chimiche ed igieniche. II signer Fairman in 
questi ultimi anni fece ogni sforzo per dare tutta V importanza 
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clie poteva meritarsi, al petrolic di Monte GibUo di maniera che al 
di d' oggi non pochi capitalist! rivolsero lo sguardo a quelle zone 
petrolifere. 

In Monte Gibhio, abbondano di petrolio non solo alcuni strati 
di transizione, costituiti da sabbie grossolane e da marne carbonose 
mescolate a bitumo, che lo rendono di colore oscuro, ma affluisce 
copiosissimo e limpido anche da strati di terrene terziario superiore, 
inferiormente composto da mama azzurra contenente in qualche 
punto moltissime conchiglie proprie di questo terrene. 

La zona piii ricca di petrolio in Monte Gibhio e quella che, 
partendo dalla aalsa, attraversa il rio delle rovine e si estende lungo 
il fosse denominate la Serra sino all' incontro del rio detto di Monte 
Gibbio, vicino al quale, quasi a fior di terra, trovansi diverse 
sorgenti a petrolio. La vicinanza di Sassuolo, la poca distanza da 
Modene, non che le vicine e comode strade crescono il merito a 
questa sostanza e ne agevolano il commercio. 

Saggio No 3. — A Neviano de' Eossi, Comune di Fornovo di 
Zaro, parte montuosa della provincia di Parma, a meriggio della 
chiesa del villaggio di questo nome esiste una piccola valle circos- 
critta da sentite premincnze dal nord all* est sino al sud, aperta dalla 
parte ovest ed attraversata dall* impluvio delle falde vicine. In 
questa piccola valle trovansi attualmente pozzi a petrolio, e, cam- 
minando nella direzione di Fornovo, scorgonsi dati abbastanza 
palesi per credervi esistere un terrene fecondo di questo carburo- 
idrogenico liquido ; ma nei luoghi piii limitrofi alia suddetta valle, 
sebbone gli strati miocenici sembrino i piii ricchi di petrolio, nuUa- 
meno questo, per la sua abbondanza, si rende manifesto persino alia 
superficie del suolo, talche nei tempi di pioggia vedesi V acqua 
scorrere nei ruscelli accompagnata dall' olio anzidetto. 

Nei pozzi attuali, che fecero ricchi i lore proprietari, alia pro- 
fondita di 34 metri circa, da una mama azzurra, divisa in tante 
piccolo falde, affluisce, accompagnato da acqua un petrolio chiaro 
debolmente colorato in giallo cangiante-azzurro, che senza depu- 
razione alcuna, presta, se non superiori, almeno gli stessi servizi 
dei petrolj esteri depurati. Fra le altre sue qualita il petrolio di 
Neviano ha quella di essere fomito di un odore, abbenche bitu- 
minoso, non disgradevole ed anzi tendente all' aromatico. Sebbene 
il paese di Neviano de' Rossi abbia sin qui goduto in piccola parte 
dei vantaggi delle sue sorgenti a petrolio, cib non ostante Tat- 
tenzione di uomini intraprendenti rendera ben presto manifesta una 
ricchezza che fu appena conosciuta al giomo d' oggi. 

Saggi iV<^ 4, 6, e 6. — La zona di terreno, della quale fa parte 

F 2 
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in special modo il Comune di Medesano, pnb dirsi irrigata quasi 
alia superficie da rivi di petrolic ; tanto copiosamente trovasi essa 
imbevuta di tale prodotto : pero il villaggio di Miano e il piii 
fecondo e ricco di olio minerale. Quivi sono molte sorgenti, parte 
natorali e parte artificiali ; la qualita piti pura trovasi a sottentrione 
del villaggio suddetto, mentre negli altri punti il petrolio ricavasi 
meno pure, tenendo in soluzione del bitume che gli comunica un 
colore giallo-scuro o rossastro, con odore molto piccante. In certi 
punti, e nella parte piu a levante, il petrolio esce con sorgcnti 
d' acqua, accompagnato da un bitume nero simile al Goudron, ed 
esalante un odore penetrantissimo, in altre sorgenti si sviluppa gaz 
idrogeno carbouato, il quale sembra essere 1* unica cagione dei 
rombi sotterranei che di frequente sentonsi in quelle localita. 

II suolo e costituito di arenarie a cemento argilloso poco calcaro 
e coerente ; vi abbondano pure marne argillose,-debolmente calcari, 
nolle quali piu diflfuse trovasi il petrolio, anzi, nei pozzi quivi 
praticati, quest* olio minerale zampilla precisamente nolle sfaldature 
di quelle marne, spessissimo interrotte da arenarie calcari rosse.e 
da mama nerissima. 

Questi sono gl* interessanti dettagli che ci vennero fomiti e noi 
facciamo voti perche questa vera ricchezza del nostro suolo, 
utilizzata ben presto in commercio, emancipi il paese nostro da. 
quella specie di tributo, che, per V use del petrolio reso omai 
comunissimo, esso deve pagare ad estere nazioni.* 



11 Lav(n'o, Giornale di Educazione Popolare, si jpvhhlica in Pisa 

nelle ore pomeridiane di ogni Sahato. 

Petrolio Nazionale, 

Mentre che noi Italiani lasciamo a se stesse moltissime industrie 
ed intraprese che potrebbero recare vantaggiosissimi lucri a coloro 
ehe se ne mettessero a capo, ed interessi immensi alio state, alcuni 
stranieri approfittando della nostra inerzia, col lore studio, colla 

* II signer Cav. Fairman sta per costituiro, appunto, una societk per la 
escavazione dei petrolj, radunando capitali italiani. Egli ebbe V onore di 
esporre questi suoi divisamenti a S. M. il Re che voile concedergli il permesso 
d' intitolare col suo Augusto Nome la nuova intrapresa, ed in attestato di 
benemerenza alle cure del distinto geologo confer! a questo la croce dei Santi 
Maurizio o Lazzaro. 
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loro buona yolonta sono giunti al pnnto di troyare del fonti di 
ricchezze nello scoprimento e nel miglioramento dei nostri prodotti 
nazionali. Cosi in Sicilia un Belga, T ingegnere Giulio Ferdinando 
Prunfont, ha gia introdotto 1' uso di una macchina per fondere 
i zolfi, colla quale promette una spcsa minore di fusione, ed una 
produzione di gran lunga maggiore a quolla gia ottenuta per mezzo 
dei calcaroni e delle calcarelle, e quel che e piii, assicurerebbe la 
combustione in tutte le stagioni, senza nocumento dell' agricoltura 
dei fondi prossimi alle miniere; 

Nella provincia di Modena Y Ingleso Sig. Edoardo Fairman, 
dopo lungbi e diligenti studi, avrebbe scoperta e constatata V esis- 
tenza di miniere di petrolic, dalle quali ove si giungesse ad 
escavarle s' otterrebbero resultati splendidissimi. II Sig. Fairman 
che sta a questo &ae formando una societa di capitalisti, e gia stato 
preso in considerazione dal nostro governo, dal quale ha ricevuta la 
croce di cavaliere dell' ordine dei SS. Maurizio e Lazzaro; ma 
pero vogliamo sperare che ove ne sia veramente riconosciuta 
r importanza, i poteri supremi dello stato non si limiteranno alle 
sole onorificenze, ma verranno in soccorso di chi con coraggio ed 
abnegazione si mette sulla strada di giovare al paese, col dare 
sviluppo alle industrie e al commercio. 

II cav. Fairman non e italiano, ma V ajffetto e la simpatia che 
nutre per V Italia e tale che siamo certi, che ove la fortuna e il 
concorso di chi puo dedicare dei fondi a questa non dubbia intra- 
presa non gli vengano meno, sapra ben corrispondere alia fiducia 
che in lui e stata riposta. Sappiamo intanto che un ricco inten- 
dente di questa materia di New-Jork ha gia visitato i luoghi acqui- 
stati dal sig. Fairman, e vi ha constatato V esistenza di petrolic di 
ottima qualita. 

Ancora la Facolta Chimica di Napoli ha esaminati tre barili di 
olio minerale proveniente da una miniera che a sue spese si sta 
esplorando. I resultamenti sarebbero buoni, sia per V olio da bru- 
ciare sia per Y olio grasso ed altri prodotti utili. Esso contiene 
r 85 7o d' olio da bruciare, qualita che lo mette al disopra di molti 
petroli stranieri. 

Impiegato come combustibile alio stato greggio, questo petrolio 
ha date un sostituto vantaggioso al carbon fossile. 

In tal gui^a sarebbero gia due provincie del Eegno in cui esis- 
terebbe petrolio. Dio voglia che il libero incremento dell' indus- 
tria, e 1' apprezzamento dei molteplici prodotti del nostro fertilissimo 
suolo, crescano vie maggiormente, per divenire, con piii facilita a 
sciogliere I'arduo problema della nostra questione economico-finan- 
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ziaria. Ed aUorqnando in Italia ayremo il Cotone, il Petrolio, ed 
altri molti prodotti che per adesso ci yengono dalla fortiinatissima 
America, allora la vita commerciale potr^ riprendere forza e vigore, 
e ci sai^ dato rifSeirci dei sacrifici sostenuti per raggiungere V indi- 
pendenza e V unita nazionale. 

G. P. 



The 'Times' of the 2nd February^ 1866, in their Correspondent's 
letter from Florence, dated January 28th, 1866, says — 

" As regards Petroleum, there seem good grounds for believing 
that it exists, in certain Italian provinces, in sufficient quantities 
to make it well worth searching for. The so-called 'Salsa di 
Querzola ' is about eight miles from Eeggio (Emilia) on the slope 
of a mountain in the commune of Viano, having the Faggiano 
torrent to the north. The nature of the ground is pliocenic- 
volcanic, and the patch in question includes nine volcanettes, or, as 
they are here technically called, salse, which are in continual erup- 
tion, throwing up to a height of 4 ft. or 5 ft. a semi-fluid mud or 
silt, with traces of Petroleum floating on the surface. Occasionally 
masses of lignite are likewise thrown up. Three of the salse are 
flowing volcanettes, the matter ejected merely overflowing the crater, 
or mouth. The Salsa di Querzola is not, it appears, the property of 
a company, but of a Mr. Fairman, an English geologist, whose 
attention has been particularly turned to the subject of Petroleum 
in Italy, and who apparently considers the salsa in question to be 
important from a speculative as well as from a scientific point of 
view. Besides visiting the localities already known as oil producing, 
he has sought out others, and, in the course of his researches, he 
has repeatedly recognised the presence of copper, iron, loadstone, 
mercury, and lignite. There can be no doubt that Italy is very 
rich in mineral productions, and this source of natural industrial 
wealth has hitherto been but imperfectly and partially developed. 
Petroleum is now enormously consumed in this country, and if, as 
there is strong reason to believe, it exists in large quantities in 
Italy, it may become of immense importance as an article not only 
of home use, but of lucrative export." 
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The ^ Nazionb ' (Italian Official Taper^ published in Flm-ence)^ 

Florence, IQth Febrjiary, 1866. 

fTBANSLATION.] 

" Petroleum in Italy. — The existence of Petroleum in Italy is 
a question of great interest, and our readers will learn with pleasure 
that it is assuming a vast importance both in a scientific as in a 
speculative point of view. Amongst the other distinguished 
geologists who have devoted their time and attention to this study 
may be particularly noticed Mr. Fairman, an Englishman, resident 
for some time in Italy, and who has paid special attention to this 
branch of his science, and who, besides having visited the localities 
already known for many years past as oil-bearing, has increased 
the number by discovering several others of great importance. In 
many of the lands visited by him in his geological excursions he 
has also recognised the presence of copper, iron, mercury, asbestos, 
lead and lignite. 

« Italy is a country of great interest with respect to its mineral 
productions, but this branch of natural industrial wealth has only 
hitherto been developed to a very small extent. Should these dis- 
coveries of Petroleum attract the attention which they deserve, and 
the Italian Government perceive the great advantage which will be 
derived therefrom, will favour, by all the means of which it can 
dispose the efforts of those enterprises formed to develop it, the 
production of Petroleum will give important results, not only to 
Italy, but even to England, which will derive a certain advantage 
by being no longer dependent on America and other far distant 
countries for its supply of Petroleum." 



The * Unita Italiana' (published in Milan), 2Uh March, 1866, 

says — 

[translation.] 

« We have read in No. 67 of the * Sole,' under the title of ' The 
Petroleum Springs,' the following lines :— thus — In the Province 
of Modena, a new industry promises brilliant results to speculators. 

" Upon the traces already known, has been discovered a vast 
zone of Petroleum-bearing lands. Petroleum has been gathered there 



72 A TREATISE ON THE 

from time immemorial, but from the many wells only one has been 
looked after, on Monte Gibbio. By order of the Provincial Council 
a commission was appointed, composed of Professors Callegari, 
Canestrini, and Manzini, in order to undertake researches to de- 
termine if the natural springs offered sufficient indications to warrant 
the invitation of large capital, and to give results, if not of certain 
importance, at least probably so. 

" The report of these scientific men gave the very best promise, 
and their studies have revealed riches of which hitherto we had but 
uncertain data, vague and traditional idea. Callegari and Canestrini 
are now publishing, in the ' Panaro,' a journal of Modena, a report 
on the Petroleum of the Province of Modena, by the which, written 
in a style adapted to the intelligence of all, they endeavour to 
awaken the desire to usefully develop this interesting natural pro- 
duction. They have decided, in fact have assured us, that from the 
very first lines. Petroleum exists in that province in large quantities, 
and that works conducted according to scientific principles and the 
perfected means of present art, would produce, even amongst us, 
as fabulous profits as with the Americans. 

" Whilst we invite capitalists not to let the opportunity pass to 
make a fortune, we congratulate, with all our heart, these two pro- 
fessors, whose names must remain inseparable from the history of 
new and great enterprises, which, no doubt, will be vast and for- 
tunate." 



The * Oil Trade Review,' Uh August, 1866. 

" Italian Petroleum. — We have been favoured by Mr. E. St. 
John Fairman with four samples of Petroleum taken from some 
wells sunk in Parma and Modena. These samples are very re- 
markable for their natural purity, several of them being as trans- 
parent as the best refined coal oil. They are, in fact, the first 
samples of transparent crude oil which have come under our notice, 
and if the yield of the additional wells which we hear it is in- 
tended to sink is considerable, the Italian oil will, without doubt, 
become an important article of commerce. Mr. Fairman, who has 
spent a considerable time in * prospecting' in the provinces of Reggio 
and Modena, reports the existence of Petroleum in more than a 
hundred localities, and he has secured mineral rights over the best 
among them. The wonderful transparency of the oil is accounted 
for in the fact that it undergoes a natural process of filtration 
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throngh a siratnm of very loose grey sandstone rock, for in parts 
where it has acciuniilated in the fissnres of shale — which also exists 
there — without passing through the sandstone, it has a very similar 
appearance to American Petroleum, although it is much thinner. 
One of the samples submitted to us was collected at a depth of 
from three to six metres &om the surface, and, indeed, may be 
considered to be surface oil. In the other localities, however, wells 
have been sunk to depths of &om thirty-two to forty-five metres. 
The properties secured by Mr. Fairman are about 160 acres in 
extent, and we are informed that it is intended to form a joint-stock 
company in England to develop the oil. The springs continually 
emit mud and silt, and oil has been found floating on the water. 
The rocks, in all cases, are, it is stated, either of the eocene, mio- 
cene, or pliocene groups of the tertiary formation, and the specie 
mens of sandstone brought to us with the samples of oil have 
been impregnated with Petroleum. The report of ' A gentleman 
whose views are practical and merit attention,' states that surface 
Petroleum — ^mud springs — accompanied with 'breath of oil,' or 
hydrocarbon gas, marl, and porous rock strongly impregnated with 
oil, salt and magnesia deposit, magnesian and sulphuretted hydrogen 
springs — in fact, all the indications which have hitherto proved the 
existence of a rich oil territory — are here foimd. The surface ' 
Petroleum, collected from various springs, is of a high specific 
gravity, and remarkably free &om carbon, proving that it has per- 
meated through a comparatively shaly or soft strata ; easy boring 
may, therefore, be anticipated. The samples, which are small in 
bulk, may be examined at the office of * The Oil Trade Eeview' by 
any one who takes an interest in the subject In the meantime, we 
have received a promise that large samples will be forwarded to us 
from Pisa in order that we may have an opportuniiy of testing the 
precise qualities of the oiL'* 



The ' Mining Jouknal,' Sth September, 1866. 
" Petboleum in Italy. — In a former journal we mentioned the 
fact of the discovery in Northern Italy of some important Petro- 
leum-bearing lands. We have since been favoured, by Mr. E. St. 
John Fairman, F.G.S., FeUow of the Geological Societies of France 
and Milan, with a few memoranda, which we publish as likely 
to interest those of our readers who follow this important question 
of Petroleum. We hope at an early date to be able to produce in 

G 
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onr columns the map of the districts, showing the strike of the 
Petroleum zone, which Mr. Fairman has promised to hand us when 
completed, as also to quote extracts from the pamphlet which he is 
at present occupied in arranging. 

" Having devoted considerable time and labour to the subject, 
and experienced those pleasing delights which only those appre- 
ciate who have travelled on foot for months over the Italian moun- 
tains, and waded through the brooks and torrents so numerous in 
those provinces, living, or rather existing, on the famous ^ polenta,' 
and new red wine, a mixture to be supposed highly conducive to 
cholera, he returned, and pronounced 134 different localities in the 
provinces of Parma, Eeggio, and Modena as rich Petroleum-pro- 
ducing tracts. 

" The importance of his labours attracted the attention not only 
of the provinces, but likewise that of the Government, and the 
result obtained for him most flattering appreciation in the country 
and from the local press. The Government, convinced of the 
benefit that the country would derive from the development of its 
own buried resources, passed a law (May 1, 1866), raising the duty 
on refined Petroleum from 2 francs to 6 francs per 100 kilogrammes. 
We shall, no doubt, see that Italian Petroleum will become ere long 
an important article of commerce. Our contemporary, the autho- 
rity of the day on oil matters, writing on Aug. 4, asserts that ' the 
samples are very remarkable for their natural purity, several of 
them being as transparent crude oil which have come under our 
notice.' " 

"Many Petroleum wells have existed in these provinces for 
centuries, and are referred to by Herodotus, Pliny, Humboldt, 
Spallanzani, Yalisneri, &c., and in the works of many modem 
geologists. Only about thiriy years ago a trial was made, and 
good results were obtained in the provinces of Piacenza, when 
twenty-two common brick wells were sunk to from 45 to 75 metres, 
and they produce on an average 25 kilogrammes of oil per diem. 
In 1802 the city of Genoa was lighted with Petroleum from Miano. 
The famous theatre at Eeggio was also illuminated with the 
mineral oil from the wells of Montegibbio. In older times one 
well at Sant' Andrea, at a depth of 70 metres, produced 100 pesi 
per diem (25 lbs. per pesi) ; this well fell in through bad brick- 
work. At Miano one well, 73 metres deep, contained 125 feet of 
oil. The oil merely filters or drips into the well, no mechanical 
appliances other than a rude bucket and rope being used to obtain 
it. The diameter of the wells is generally about 1^ metre ; it is 
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now sold to dealers in Milan, Parma, Beggio, Modena, and Sas- 
sualo, and may be seen burning in many a lamp, and is known 
generally by the name of ^ucilina,' and the inhabitants of the 
villages in the vicinity of the wells are at the present day bnming 
these oils in their crude state. In the days of the dukes, the ex- 
dnehies produced annually about 24,000 kilogrammes of oil, which, 
selling at 2*50 frs. per kilogramme, gave to the province an income 
of 60,000 frs. Large quantities were shipped to Greece during the 
War of Independence to prime their fire-ships." 



The ' Oil Tbadb Eeview ' says — 

" The Italian Petbolexjm Abba. — In another page we publish 
a map of the Petroleum area in Italy, referred to in a previous 
number of * The Oil Trade Eeview.' We have been favoured by 
Mr. St. John Fairman — whose interest in a large portion of the 
area we have already explained — with the drawing. The samples 
of natural oil left at this ofi&ce have been examined with much 
interest by a great many persons connected with the trade, many 
of whom are very loth to believe that these beautiful specimens of 
natural oil have not undergone the refining process. Beally trans- 
parent crude oil is so little known, and, we believe, exists only in 
Italy, that we are not surprised at their incredulity ; but no doubt 
whatever exists that this oil has been known for ages." 
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PREFACE. 



In publishing the present sketch of the Mineral Resources of Italy, I 
feel it necessary to give some explanation of the motives which have induced 
me to appear before the public. 

Having been delegated by the Royal Italian Commission to travel 
through the Central provinces of the Kingdom, in order to aid in procuring 
products to be forwarded to the International Exhibition, I took the oppor- 
tunity of adding to the scattered notices on the subject which I had pre- 
viously presented, at various times, to the Society of Arts of London, and 
which were published in their Journal. 

The Royal Commission subsequently did me the honour to appoint 
me Assistant-General to the Special Commissioners from Italy at the 
International Exhibition. I desire to contribute the result of my labours, 
which I have published in English for the sake of the British Public ; 
and^*I entertain a sincere hope that the sympathy shown by the 
British nation for regenerated Italy, and the friendly feeling subsisting 
between the two countries, may be daily strengthened by the commercial 
intercourse which has been promoted in so praiseworthy and energetic a 
manner by the Royal Italian Commission. 
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Ordinarj and white marble. 



NAME OF QUAHRT. QUALrTT OP MARBLE. 

1 Grestola Statnarj. 

2 Moflsa Veined statuary. 

3 Caretta Statuarj. 

4 Zampone Statuary, bardiglio. 

5 F(^gio SUvestro Statuarj. 

6 BetogU Statuarj. 

7 Polvacdo Statuarj. 

8 CarperoIaandFlnoc- 

cliioBO Statuarj, paonazto, 

9 Fossa degUAngioU 

10 Piastra 

11 Grotta Columbara 

12 Ravaccione 

13 Canal Bianco Best ordinarj. 

14 Yallini Ordinarj and white marble. 

15 Porcinaccliia Veined white, bardiglio. 

16 Boccanaglia Veined white^ bardigliOj pao- 

nazzo. 

17 Pescina Veined white, 6ardffV?io, 6rec- 

cia. 

18 Calacatta Statuarj, veined white, bar- 

diglio, 

19 Canal Picinino Veined white, bardiglio. 

20 Valbona Veined white. 

21 Fantiscritti Blueish ordinarj. 

22 Para iFine veined white, procurable 

23 Vara ^ in enormous blocks. 

24 Belgia Ordinarj, veined bardiglio. 

25 Fossa Cava Veined white, ordinarj. 

26 Artana Bardiglio fiorito. 

27 Falcovaja Statuarj, ordinarj. 

28 Carchio Statuarj. 

29 Polla Statuarj. 

30 Rondone MiicJno. 

31 Fontanaccia Bardiglio fiorito. 

32 Bottino lead mine ... 

33 Fornctto White statuarj. 

34 Ordinarj white. 

35 Ordinarj white. 



XAME OF QUARRY. QUALITT OF MARBLE. 

36 Iron mine of buca-) White marble, with veins of 

alia vena / magnetic oxide of iron. 

37 Carchio White marble. 

38 Canal D*Agiola Ordinarj, bardiglio. 

39 La Costa Wliite. 

40 Ceragiola i ^ 

_ „ ^ Conmion white. 

41 Borrone i 

42 Oiardino Best statuarj, white ordinarj. 

43 Mont' Alto ")«..,.-. 

> Bardiglio fionto, 

44 Messette J 

45 LaRatta Slate quarrj. 

46 Pisdarottl Bardiglio fiorito. 

47 Soli^o Ordinarj. 

48 Pancola ferruginous mineral sprinar. 

49 Battaglino Common white. 

50 Piastrajo Misckio brtccia. 

61 La Fontana Bardiglio fiorito. 

52 Sandstone quarrj "i 

53 Ditto, on Monte > Pietra da sealini, 

Volegfno ) 

64 Capella Ordinarj. 

55 Trambiserra Gonunon statuarj, ordinarj. 

56 Vestito iiiichio. 

67 Canal Bertone \ 

58 Poggio di Cipolo .. > Ordinarj. 

59 Vallini ) 

60 Campo Francesco Statuarj. 

61 (No quarrj as jet) ...Brecciated limestone. 

62 Sponda Statuarj. 

63 Fondone Statuarj. 

64 Lead vein on Monte Corchia. 

65 Campanice Statuarj. 

66 Crodcchia Statuarj. 

67 Monte Brugiana Ordinarj. 

68 Nido del Corvo Ordinarj, sanguineous stalac- 

tite. 

69 Al Ficale Mtschio. 

70 Sordola Spotted vrhite. 

71 Cerignano .....White, black bardiglio. 
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CHAPTER I. 



MARBLES. 



Italy is pre-eminently a marble-producing 
country. It is to this fact that we must, m 
a great measure, ascribe the splendour of her 
palaces and other public and private struc- 
tures, in which not only the architectural 
ornaments, but frequently, as in the case of the 
cathedral at Milan, the entire edifice, is built 
of the finest marble. We almost instinctively 
associate the names of Greece or of Italy with 
statuary and other white marbles. The em- 
ployment of this stone, so invaluable for orna- 
mental work, from the ease with which it can 
be chiselled, dates from the remotest antiquity, 
for we find various woiks of art sculptured 
in it by the Greeks and the early inhabit 
tants of Italy. Long before the fbundation 
of Rome, the Etiiiscans possessed skilful 
■culptOTB, whose productions were afterwards 
held in high estimation by the Romans. 

At the present day, few if any quarries 
«re worked in Greece, so that almost all the 
statuary and white architectural marble em- 
ployed throughout Europe and America is 
derived from the Apuan Alps. 

From the circumstance of the marbles at 
Carrara {Masta Oarrara) being found within 
a few miles of the ancient port of Luna, where 
it was employed in making the wall of the 
town, we may understand how the Romans 
sliould have turned ^their attention to it at 
an early period. 

In the 16th^century, the excavation of sta- 
tuary marble was extended to Seraveassa 
(Lucca), a town about ten miles east of Car- 
rara, in the same range of mountainsi while 



only within the last thirty years the marbles 
above the intermediate town of Massa {Masea 
Carrara) have been worked. These towns 
are situated at the foot of the mountains 
on the three little rivers, Carrione, Seravezza, 
and Frigido respectively. Each of these 
riven flows through a deep valley it has cut for 
itself in the rock, numerous torrents on either 
side forming so many lateral valleys, so that 
the mountains have ridges often as shaip as the 
roof of a house. Two quarries of white mar- 
ble also belong to the intermediate commune 
of MontignoBO. On the north side of the 
Apuan Alps, behind Carrara and Seravezza, 
are the two communes of Vagli-sotto and 
Fivizzano, where the marbles are equally 
abundant, but have not yet been worked. At 
the entrantie to the Gulf of Spezia there is a 
•mall indication of white marble in the terri- 
tory of Sarzana. For the sake of simplicity, I 
will treat of the marble from these communes 
under sepaiate heads, only including Monti- 
gnoso under Massa. The information ob- 
tained respecting these sources of marble 
supply has involved an incredible amount 
of investigation, and being now for the first 
time presented in so detailed a manner, the 
reader will pardon me if I give an im- 
perfect description of this highly important 
district. 

After having described the marbles of the 
Apuan Alps, I will speak briefly of the marbles 
found near Spezia (Oenoa), the Monti Fisani 
(PUa), Campiglia {Qroiseto), Elba (i^A^^m), 
and the Montagnuola Senese (SieiMvaV 
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APUAN ALPS. 

1. Gabbaba. 

The magnificent white mai-blea wliich have 
been beautifully described by Stasio as the 
snow-white metal, nivea metalla, approach 
within a mile of Carrara, at the villages of To- 
rano and Miseglia. Two spurs descend from 
Monte Sagro towards Oarrai'a, suddenly term!- 
natingin me slopes above Torano ; they enclose 
a deep narrow ravine, having a nearly straight 
course to its junction with the Carrione. The 
steep sides of this precipitous valley are en- 
tirely composed of white marble, and are 
quarried in their whole extent, according to 
the caprice of the respective proprietors, who 
mine here and there, as they consider the 
quality of the marble likely to be best. This 
is the valley whence most of the Carrara 
statuary marble is obtained, the names of the 
principal quarries producing it being in order 
as follows: — Crestola, Cavetta, Zampone, 
Pog^io Silvestro, Betogli, Mossa, and Pol- 
vaccio. Berthier ( T, des essaU, tom. 1., p. 614) 
gives the anal3rsis of a specimen of Carrara 
statuaiy marble, which is almost pure car- 
bonate of lime, but without saying from what 
quany it came ; — 

Lime 55*4 or, Carbonate of Lime.. 98*1 

Magnesia 0'4 Carbonate of Mag- 
Carbonic Acid 43*2 nesia ., 0*9 

Glaj and Quartz... I'O Clay and Quartz ... 1*0 

100*0 lOO'O 

I will refrain from giving any calculation 
of the thickness of the beds — ^which, how- 
ever, is very considerable — as it is a difficult 
matter to trace them to their base, on ac- 
count of the vast amount of debris lying about 
in eveiy direction ; planes of cleavage are also 
very numerous ; oxide of iron has frequently 
penetrated into scarcely perceptible fissures, 
imparting to the marble around a dirty ra- 
dish-brown tinge, and rendering it unfit for 
use. 

Numerous thin talcose beds occtlr here, 
accompanied by g^^psum, sulphur, talc, pure 
white rhombohedral crystals of dolomite, and 
crystals of iron pyrites a sixteenth of an inch 
in the cube. By far the most interestuig 
miueml is the quartz, which crystallises iu 
the cavities of the marble, sometimes attain- 
ing one inch in length. It is perfectly limpid, 
whence the name Carrara diamonds. Some 
which I procured enclose foreign substances. I 
observed that in general they presented a very 
small point of attachment to the rock. These 
numerous associated minerals are eagerly 
sought for by the quarrymen, as they accom- 
pany the b^t statuary marbles. They are 
known as Madri-macchie, Some fissures thus 
filled up are several inches in thickness, othera 
do not^excecd one line in width, and contain 
a few scattered crystals of iron pyrites, firmly 
imbedded in the marble on one side. It is 



due, I consider, to the oxidation of these 
crystals that, on exposure to the air, the 
marble is discoloured and tinged reddish- 
brown. 

As the' statuary marble is the most highly 
crystallised, it is the most difficult to obtain 
free from flaws, though slightly veined white 
forms the mass of the mountains, and might 
be obtained to any extent desired, provided 
the market were good, and a better system 
of working introduced. The saccharoidal 
structure of the statuary marble is most perfect 
north-east of Cararra, and thence to the Al- 
tissimo ; in other parts it is less so, until it is 
scarcely perceptible. I would ascribe the 
coai-seness of the gi'ain to slower cooling. 

The slopes below the quairies are often 
covered with masses of marble detached by 
frost, or loose angular fragments blasted by 
the men and thrown down the mountain side 
for the purpose of uncovering the best beds. 
These steep inclined planes, termed ravaneti, 
afford the means of rolling down the blocks 
of marble from an immense height, no me- 
chanical contrivances being employed ; they 
reach the bottom carrying along with them 
much debris. Being pure white, and not 
weatherworn and gi'ey, like the rest of the 
mountain, these ravaneti, or rubbish slopes, 
present a dazzling appearance in the sun, and 
may be readily distinguished for seven or 
eight miles, as a characteristic feature in the 
landscape. 

Cbestol A and Cavetta quarries produce the 
most esteemed marbles, having when polished 
a delicate and almost waxy hue, due to the 
presence of a small quantity of carbonate of 
iron. The crystalline acets are very large, and 
are easily seen even in a finished statue. Cres- 
tola marble is highly prized for its tenacity ; it 
can be worked into' the finest fonns in sculp- 
ture, so that the sharpest edges can be 
preserved ; this is not so much the case with 
rolvaccio and Betogli marble. 

PoGGio SiLVESTBO quany, precisely on the 
opposite side of the valley, produces marble of 
a superior quality. 

Betogli marble must not be left at the 
quarry a long time exposed to the air before 
it is used, as under such circumstances it de- 
teriorates, losing considerably in specific gra- 
vity ; so that it becomes unfit for many pur- 
poses. If a thin slab be left for some time 
supporied against a wall it sometimes bends, 
owing to the slight degi'ee of elasticity that it 
possesses. Bepetti mentions that the inferior 
degree of density in structure renders it pe- 
culiarly liable to the reception of colour, and 
Sig. Monti has assured me that, when ex- 
posed to the air of London, the soot penetrates 
to the depth of 1 or 1} inches in a very short 
time, so that it disintegrates at the surface. 
Nevertheless, as Betogli marble is easy to 
work, it is liked by sculptors, and for internal 
decoration and statuary, not intended to be 



placed out of doors, it answers very well ; in- 
deed in the Florence Exhibition last year 
there was a most delicate bouquet of flowers 
with leaves sculptured in Betogli marble by 
Sig. Bonnanni. 

MossA quarry furnishes an exquisite opaque 
marble, the nearest approach to ivory-white, 
and valuable for draped statues. 

PoLVAocio has a more than usually event- 
ful history. For two thousand years the pro- 
duce of this quaiTy has been brought under 
the chisel of the most celebrated sculptors. 
The statuary marble found here is fine- 
grained, and of an agi'eeable white tint ; it 
can be chiselled with the greatest facility in 
every direction, but it is impossible to assure 
oneself against finding minute cubic crystals 
of iron pyrites here and there, and hard sili- 
cious grains called smerinlioy much to the an- 
noyance of sculptors, rolvaccio and Betogli 
marbles are translucent when first quarri^, 
but lose this property when exposed a 
long time, whereas Orestola marble retains 
its translucency. One of the greatest ad- 
vantages of the quarry is the ease with which 
large masses of statuary marble can be ob- 
tained. Canova's colossal statue of Napoleon, 
in the Duke of Wellington's house, was sculp- 
tured from a block of JPolvaccio marble mea- 
suring neaily 600 cubic palms, without any 
flaw. I saw at the quarry a monster rectangular 
block, measuring 1,155 cubic palms, or 18 
cubic metres — 588 cubic feet, for which 
Messrs. Fabbricotti wish to obtain on the spot 
£1 i>er cubic palm, or upwards of JB1,000. 
It will most probably be purchased by the 
Kussian government for the equestrian statue 
of the Emperor Nicholas. 

The more opaque marbles, of which there 
is abundance in this valley, are called com- 
naon white (marmi ordinari), in contradistinc- 
tion to the statuary kinds, and from their 
resistance to atmospheric action are employed 
in architecture. 

At the adjoining quarries of Grotta Co- 
LUMBABA and Fossa Cava, very long pieces of 
common white marble {ordinario) can be ex- 
cavated ; hence was obtained the marble for 
some of the lofty colunms of the church of 
S. Francesco di Paola at Naples. 

Canal Bianoo produces a slightly bluish 
ordinariOf of the verj' best kind for architec- 
tural purposes. 

Ravaocione marble is perfectly homo- 
geneous, and as strong as any other for resist- 
ing at the edges ; it is much used for ordinary 
sculpture. 

The marble beds are frequently traversed 
by ramifying veins of magnetic oxide of iron, 
of varying size; these appear to have ex- 
erted durmg their formation a powerful in- 
fluence on the limestones. When only from 
a tentli to half an inch in width, the mag- 
netite presents itself in the form of isolated 
octohedral crystals. In the regular and 



larger veins it is a lamellar oi*e ; the marble 
in juxtaposition assumes a waitn waxy lustre, 
of great beauty, and is susceptible of the 
highest polish. The magnetic oxide either 
communicates a lovely violet tinge to the 
marble, or, losing a part of its oxygen, passes 
to the state of protoxide, and combines with 
the carbonic acid liberated from the limestone, 
becoming spathose ore, or carbonate of iron. 
These violet marbles are known in commerce 
as Faonazzo. 

BoooANAGLiA quany furnishes paonazzo 
with deep violet streaks, but the handsomest 
is that from Sponda, a breccia with rounded 
translucent white patches, cemented by violet 
xnarkings. 

Betmning as far as the first houses of Car- 
rara, and then ascending the rivulet called 
the Canal di Bedizzano, after proceeding a 
mile and a half we turn to the left, up the 
course of a branch valley, lined on either side 
with important quarries. The ridge of the 
mountains to the left is already familiar to 
us, being Uiat extending from Betogli to 
Polvaccio. 

The marble from Vara quarry has a 
beautiful white colour, with slate-coloured 
veins. It is much esteemed for ornamental 
purposes, and may be quanied in immense 
blocks. 

FiNOocHioso quarry js worked for bianco 
chiaro and paonazzo, with broad and ez- 
ti'emely handsome violet markings. The 
latter beds iim through the mountains in a 
northerly direction to Sponda. 

FANTisoBrrri, at which we now arrive, at 
the head of the valley, furnishes blocks of 
any required dimensions. Some of the co- 
lumns for the church of S. Francesco di Paola 
were procured here. The name of the quarry 
is derived from an ancient Boman basso- 
relievo, still well worthy of observation, 
in spite of barbarous travellers, who, to 
satisfy a morbid desire for acquisition, have 
much injured it by chipping off pieces. Not 
far off the names of MichaeJaJigelo and other 
eminent sciUptors are cut in the &ce of 
the i-ock. Such is the quantity of waste ma- 
teiials which has been extracted from this 
quany that the ravamlo of rubbish thrown out 
has almost filled up the valley for a quarter 
of a mile. 

Some years ago a prodigious block of or- 
dinaiy marble was blasted at this place from 
a very elevated spot in the mountain. De- 
scending along the ravaneto, and crushing the 
smaller stones to powder, thereby raising a 
cloud of dust like a cannon when fired, it took 
fabulous leaps like a titanic football, rushing 
up the opposite slope with the impetus it 
had acquired, while a torrent of stones dis- 
placed by it danced about and tumbled oyer 
and over with rattling noise, dashing with 
violence against the ledges of rock. Mean- 
while the huge mass, once more swaying 



round, again continued its headlong course, 
until, having proceeded nearly half a mile, 
it broke in two. but not before killing some 
poor quanymen, who could not tell where 
to run. Those who have not been eye- 
witnesses of such scenes can scarcely picture 
to themselves their grandeur. 

Once more retracing our steps to ascend 
the Canal di Bedizzano, we first find on the 
left the quarry of Belgu, the marble from 
which can be excavated in immense blocks. 
The road at this point becomes more and 
more impracticable until we arrive at Colon- 
nata, where it ceases. At this village there 
are numerous quarries, such as Fossa Cava, 
GioiA, and Nabtana, but want of road com- 
munication is a serious drawback to the 
prosperity of this place. 

Hitherto, for the mere sake of sequence, it 
has been thought advisable to speak only of 
the white marbles. I will now proceed to the 
coloured varieties, which are found in the 
same localities as the former. 

When the process of purification of the mar- 
ble has not been completed, and when it does 
not contain elements capable of crystalliza- 
tion, but much organic matter, it assumes a 
slate colour, streaked more or less with black 
or dark grey veins. This is known as bar- 
diglio. At Carrara, where the markings are 
rare, this stone is not sought after. Perhaps 
the best is that of GioiA. A few quarries 
produce white and black and veined black 
marble. Other varieties, though rare, are 
black and gold, similar to inferior poft&ro 
marble, and pure black, found at Gragnano 
and Colonnata. Still describing the rare va- 
rieties, there is dark green, veined with yel- 
low; peach-coloured breccia, consisting of 
minute elements, tinted with microscopic 
madder-coloured spots. The red breccia 
from Monte d'Arme is among the finest in 
Europe. The miachio from hk Rochetta, 
a mile above Carrara, and the chrome yellow 
breccia from Pesohina were chosen for deco- 
rating Napoleon's tomb at Paris. Cocchi con- 
siders these breccias to be of the same age as 
the Indian yellow marblesof the Montagnuola 
senese, of which more hereafter. They are 
exquisitely beautiful, but, after long and 
careful search, I was reluctantly brought to 
the conclusion that it would be impossible to 
calculate on procuring them in large masses, 
for the rock, more a limestone than a mar- 
ble, changes in character at the distance of 
every few feet, in addition to its being often 
of a very cellular structure. 

To attempt any description of the first 
opening of the white marble quarries of Car- 
i-ara woidd be vain; they evidently sprung 
into existence in very remote times. Etrus- 
can antiquities are frequently sculptured in 
marble, though they are so much worn that 
it is difficult to asoertain by its sti-uctnre if 
the matoial employed came from this district. 



In the later days of Etruria flourished the 
Etruscan town of Lana, since called Luni, 
within eight miles of Carrara, described as 
having a good harbour of refuge at all seasons 
of the year. ** Primum Etrurias oppidum 
Luna, portu nobile." (Pliny, Lib. iii. c. 9.) 

What may have been the importance of 
Luni as a commercial town it is difficult to 
say, but the following passage from a poet of 
the Lower Empire informs us that it was sur- 
rounded by snowy white marble walls, rival- 
ing the lily in radiant purity : — 

Adyehimar celeri candentia moenU lapsa 
Nominis est aactor sole oomsca soror. 

Indiginii niperat ridentia lilia lazis 
£t loeri radiat picta nitore lilex 

Dives marmoribiis tellus, q\m luce coloris 
Frovocat intactas Inxunosa nives." 

(Btttiliiu Knmaniilanqa ; liiner. Lib. II. in fine.) 

Ciriacus Anconitanus visited Luna, already 
in ruins, in 1442, and also speaks of the vast 
proportions of the marble blocks of which the 
walls were built ; some of these he found by 
measurement to be 8 feet by 4. " Ad xii 
Kfd Octobris venimus Lunam vetustissimam 
Ligusticffi urbem, ubi primum diserta lon- 

ginqua vetustate moenia vidimus et 

cum diligentius ab occidua tanta civitatis 
parte oonfracta ingentiaque olim mosnia oon- 
spexissem, marmoreis, magnisque lapidibus 
fuisse oomperimus, nam viii p. long, latitudinis 
vero iv. nonnullas mensuravimus lapides." — 
{Nova fragmentat p. 16.) 

The destruction of the town of Luna must 
be ascribed, I think, in great measure to the 
filling up of the port with alluvium from the 
Amo and the Magra; indeed, after heavy 
rains have fallen above Florence, it is easy to 
observe a yellowish colour in the sea, on the 
coastopposite Luni, derived from matter held in 
suspension. Mr. Walton, of Carrara, informed 
me that the sea retires as much as a metre a year, 
as measured by his pier. Luni is now at least 
1 J miles from the sea, from which it is sepa- 
rated by meadow land. The name is still 
recognisable in the word Luniffiana, applied 
to the neighbouring part of the province. I 
examined many fi'agments of marble which I 
picked up in the fields on the site of Luna, 
and, fix>m careful observation of the structure, 
fully concur in the opinion of such archaeo- 
logists as consider that it came from quarries 
near Carrara. 8ome years ago there still re- 
mained large blocks of marble, believed to 
have formed part of the sea«wall of Lupa, 
from the circumstance of a metal ring being 
discovered in one of them, such as were used 
to attach galleys to the piei-s. The archi- 
tects of the dark ages, in order to embellish 
the churches of the neighbouring town of 
Sarzana, profited by the declining state of 
Luni to rob it of marble columns and squared 
blocks, and these may be now examined by 
any one, and easily recognised from their in- 
congruity with the style of architecture of the 



tost of ths buiLling. Little, indeed, hae been 
allowed to remain at Luci. I could only see 
about a dozen lectaugular maible blocks, 
which I believe to lie from Canaift, together 
witb the i-aine of the amphilheatiB aad the 
fouodationaofs few buildiogs. 
The Bomana, haviog brought over a large 

Soantityof Oredan statuary, especially during 
leluioriouBdaysofthe Empire, dii'ected their 
attention to theirownbeaotiful white marblea 
of Carrara. A passage from the fifth tiook of 
Strabo'B Geography would show that there 
inuBt have been a considerabie degree of skill 
in working the marble among the ishabitants 
of Luna, for ha states tliat in hia time tiie 
ApuaD Ligurians were employed in building 
the moat splendid edificee at Kotue, where, 
even in the environs, villas apning op no way 
inferior in splendour to the palaees of Ferua. 
— (Eepatti, SuU' Alpe A^vane, p. 92.) 

In 1610, an important insciiptlon was found 
buried in the valley of Colonnata, above 
Carrara, aculptured on a piece of white 
marble similar to that quarried on the veiy 
spot, and bearing the names of DeciUB Halerloa 
Agdppa and Caiua Sulpiciua Galba, consuls in 
the 8th year of Tiberius, i.e., i.d. 22, being 
the reign in which Strabo wrote, and showing 
that Carrara marble was then worked. — (S. 
Quintiuo, Aili ibUa R. Aceadtmia di Torino, 
1828, p. 267.} I noticed two monunienlal 
ioscriptiona about a mile from Miaeglia, the 
ptopwty of a gentleman, who had diacovered 
them close to his honse ; another, of the 
time of Septimus Severua, was found in the 
neighbourhood many yeara ago: numerous 
others have, doubUeas, been destroyed by the 
villagers, to whom fragments ol statuary 
marble are but as xoaA - metal. Folvaccio 

Suatry, four miles north-eaat of Carrara, 
I acknowledged to date from Roman times, 
and to be the apot whence the maible for 
the Pantheon was obtained. Though ori- 
ginally ei'ected by Agrippa, B.C. 26. that 
superb huilding is still in a good state of 
preservation. But the moat interesting relic 
at Carrara is the basao-relievo, attributed to 
Soman times, which I visited at tlie quarry 
ofFantiscritti, mpreaenting Jupiter, Hercules, 
and Bacchtas standing together. It is sculp- 
tured on the vertical face of the living rock, in 
a veiy inaoceasible part of the qtairy, several 
hundred feet alxive the valley. It has ei- 
dted great attention from antiquaries, but the 
age cannot well be determined. I append an 
engraving of this inscription, kindly copied 
for mo by Prof. Pelliccia, at Canani, 

Pliny says that Mamurra, a Komau knight, 
and prefect of CEsar'a smiths in Gaul, in- 
crusted his villa, on the Mens Ccelium at 
Bone, with Lunar marble, all the columns 
being of the same stone, and that he waa the 
first Roman who thus employed marble for 
house decoiatioD. (Pliny; Lib. i., cap. 36, 
sect. 7.) 




objecta of ancient Rome have been veriied to 
be of Lunai' or Canara marble : — 

The doorway of the Pantheon. 

Tho theatre of Guhbio. 

The palace and arch in Via Domiziana. 

The batlia of Caracalla. 

The bust of Cicciu in the Borgia museum. 

ApoUoBelvedoro, excavated at Nero's Villa, 
mentioned by Plhiy. (Fapetti; SopraPAlpe 
Apuane. p. 177.) 

The first montiou of the woi'd Carrara, us 
far aa I can learn, is of the year a.ii. y63. Re- 
potli, with what truth it is difficult to say 




FUTE Alls AT CtBBiai. 



derives the etymology of the word from 
Curro, or waggon, in which marble is con- 
veyed. The root is also fomid in the word 
Carriom, the name of the river passing through 
Carrara, while the aims of the town are still 
a cart wheel. Other authors consider it 
more probably derived from the gallic word 
quarriera or carriergy quarry. Frederick Bar- 
barossa, an Emperor whose name I have in 
three instances found associated with mines 
and quanies, issued Impeiial diplomas in 1183 
and 1185, giving the Bishop of Luni, among 
other things " Curtem Carrarioe cum Alpibus 
lapicidinis etiam marmorium cum montibus, 
&c."— (Quoted by Kepetti, Op, dt., p. 35.) 

" Aronte 

Che nei monti di Luna dove ronca 
Lo Garrarese che di sotto alberga, 
Ebbe tra bianchi marmi la spelonca 
Per sua dimora, onde a goardar le stelle 
£1 mar non gli era la ywlata tronca." 

— Dante ; Jnfemo, Canto xx. t. 49-64. 

In the dark ages marble was extensively 
employed in Tuscany for building churches 
and palaces. Agostino del Biccio men- 
tions that CaiTara marble was brought for 
the cathedral of Florence in 1866 and 1889, 
though white marble had been previously ob- 
tained from Rosia in the Senese, in 1864, of 
which more hereafter. But particularly at 
the time of the first sovereigns of the Medicis 
dynasty were the quarries worked to any 
extent. The Grand Duke Cosmo I. had 
a great passion for the fine arts, and was a 
liberal friend to architects and sculptors. Buo- 
narotti, better known as Michaelangelo, was 
commissioned to undeiiake many great works, 
and not being able to trust to others to select 
the best stone, frequently went to Carrara 
to visit the quarries, stopping there for several 
months at a time. He directed his atten- 
tion to that of Polvaccio, renowned for the 
size of the blocks, and which had furnished 
him the material for his celebrated David, 
in the Piazza della Signoria at Florence. 

Vasari says that Simon of Fiesoli hadalready 
roughed out the block to make a colossal 
statue, but having modelled it so badly, the 
work was abandoned. Michaelangelo had 
long looked at it with envy, and some years 
afterwards, applied to have it given to him. 
Soderini, the Mayor of Florence, who con- 
sidered the block as useless, more especially 
as it was worked out between the legs, and 
judged that anything would be preferable to 
leaving it in the state in which it then was, 
handed it over to him. Michaelangelo, then 
only twenty-nine years of age, modelled the 
figure of David holding a stone in his hand for 
the front of the Palazzo Veochio ; the idea being 
that as David had defended his people, and 
ruled them with equity, so whoever held sway 
in Florence should defend it c-ourageously and 
govern with justice. The statue was executed 
in the cathedral, and taken to its destination 
suspended by ropes and enclosed in a wooden 



frame. Pier Soderini, as is well known, con- 
sidered it necessary to pass some criticism, 
and while expressing his delight, said that he 
thought the nose was too large. Michael- 
angelo perceiving that the poor Gonfaloniere 
was utterly ignorant of the merits of his pro- 
duction, pretended to take the hint, and 
having dexterously picked up some marble 
dust, jumped up on the scaffolding erected 
round the statue, and, amved at the height of 
the head, he seized a chisel in the sight of Sode- 
rini ; he feigned for some time to work away 
at the nose, letting the dust fall by degi'ees. 
At length, looking down towards Soderini, 
who was intently engaged in watching th6 
operation, he said, •* What do you think of it 
now ?" " That pleases me more," cried Sode- 
rini, whose amour-propre was satisfied ; " you 
have imparted life to it." Poor Soderini*s pre- 
sumptuous criticism has immortalized him. 
(Vasari ; Vite de* pid eccdlenti pittorif scultori 
ed architettit Bologna, tom. i. pt. 1, p. 142.) 
Michaelangelo received 400 crowns for his 
work, which was erected in 1504, and has 
ever since remained exposed to the open air 
on the Piazza della Signoiia. Unfortunately, 
the left arm was much injured in a riot in 
1527, but still this statue procures the admira- 
tion of all who have seen it. 

Michaelangelo subsequently visited this 
quarry on frequent occasions, and chose, on 
the spot, the blocks for those speaking statues 
of Day and Night, Dawn and Twilight, on 
the tombs of Juliano and Lorenzo de' Medici, 
in the church of San Lorenzo (Vasari; Vite 
dei pid ezcellenti pittori^ sctdtori, ecc ; Siena, 
1793, tom. 10, p. 61), which must have 
left on the mind of eveiyone who has ex- 
amined them the belief that they only want 
life to be perfect. Some of my readers may 
not be ^miliar with Michaelangelo^s vigor- 
ous lines on this statue of Night, in reply to a 
sonnet by Strozzi :— 

** Grato m*& il sonno e pin Tesser di sasso, 
Mentre che il danno e la vergogna dura ; 
Non yeder non sentir mi h gran yentora : 
Pero non mi destar ; deh ! parla basso." 

Michaelangelo, visiting Carrara in 1515, 
is said by Vasari to have proposed to convert 
the summit of the hill north-east of the town 
at a distance of five miles from the sea, 
into a gigantic statue, which might eei*ve 
as a landmark for vessels sailing by. About 
the time of which 1 am speaking, the Nep- 
tune of the fountain of Ammanato, and the 
gi'oup of Hercules destroying Caccus— also 
in the Piazza della Signoria at Florence — 
were chiselled from blocks taken from the 
Polvaccio quarry. Vasari speaks very highly 
of the qujJity of the marble from Polvac- 
cio, saying that it is easy to work, and 
that the artist is less liable to find imperfec- 
tions in it than in many others. (Vasari, 
tom. 1. p. 15. . . Edition!) 

The MSS. Public Archives of Carrara, 



which I eicaiaEDed.give the OQinber of qnarriea 
in thi) iHiininaDe graoted to varioiu penone 
daring the la«t eighty yean ; but, of courM, 
all ore not worked. 

1779 4S0 WithoDt coDQting tLoae 

1815 431 ontirely abanaoned. 

1830 4C7 

I84S 669 

18G0 655 

2. Ma8U. 

It vai only in l&SG that Connta Faolo and 
Michele Guarra, together with two other 
oitizetu of Maaaa, Sig. Compagnt uid Qior- 
gini, determined to investigate the natore of 
the niarbleB of Mossa, bringing over a master 
quanyman from Canara to commence their 
oporatione ; bat np to the year 1650 little pro- 
gren could be made, throngh the incemant 
jealousy of the CarTareK.who sought lo cnuh 
thii new Bnlerpma in order to retain their 
monopoly. 1 have even been informed that 
certain merchants Bold inferior Carrara mar- 
ble SB the produce of Massa, in order to depre- 
date the value of Iho latter. About 10 yean 
ago tlie fact of Mawa msible being of excelleut 

Suality seema to have been so M^ established 
ia( henceforth the Carrara oppDMtion was of 
no av^l. The number of quairiei opened al- 
ready amounts to SO or 90, and they are 
constantly on the increase, for not a tenth 
part of the mountam haa been examined with 
due attention. To the present moment how- 
ever, most of the proprietor sell their marble 
aa Girrara stone, tor such ia the value of a 
good name and the force of public prejudice, 
that while there w ould be considerable difficulty 
in Belling blocliB to please connoisseuTB if they 
knew it were Maasa marble, in their ignorance 
of the fact Uiey are perfectly aatianed with 
the material. 

The flist marble quarriei in Moending the 
Fi'igido are those of the Canal del Fico, a 
lateral valley descending from Monte Boo- 
chelta on the watemhed line between Masaa 
and Carmra, A group of a dozen quarries 
have been opened at the higher pait of thn 
valley, by Querra, Brolhers, Michele Querrai 
HShner, and the Oaiapegnia marmona ila- 
liaaa. The section of the strata in descend- 
ing order ia aa follows : — 
Bomenhat schistose rock, limettone and 

impure marble. 
Statuary alichCy veined. 
Veined and spotted White architectural 

msrble [moichetalo). 
White marble (Wbum ehiaro). 

ardifflio, 60 feat thick, 
Greyish limestone {greaoTit), 1,000 feel, at 

the base of the marble Bsries. 
Palieozoic schists with quartz, thesame rock 
ill which are found the copper veins of 
the Frigido. 



SitHBio, QDatnuio, Cnn, and Oata 
QaANiiE fumith more or leu yellowiih «t4- 
tuary of second quality, but hitherto Dot in 
large blocks. A peculiarity of the SanUalio 
from Baineto ia, that when first quarried it 
seema to be of an uniform dark slate-Un* 
colour, but by eipoeure to the air and the ma 
the gronnd fades, w that the veins oonw oat 
in stronger relief. 

Pacing the ridge of the mouutiua ipnr to> 
wards the nortii, we Brat enter the quarry of 
PuNELi.1, in the parallel Canale di Casetta, 
and then the quarries of Puvtboni and Pia»- 
TBiooiotii. Perhapa no spot could be mon 
favoaiable than this valley for observing the 
stratiGcation of the tieds below the maihle; 
iu the lower part they are horiaontal, while 
in ascending the valley they curve downwards, 
until, at Piastrone, the property of Bi^ 
Michele Ouerra, they are nearly vertical. I 
ahottld consider the vertical position of the 
white marble beds at Piastrone a circumstance 
offering great advantage iu making oalnmu, 
especially aa they might be obtained 80 or 40 
feet long, for they would lay in the ame pet- 
sition u) the building as in the quarry, where- 
by the pressure would tie retained in the di- 
rection in which it had always been exerted. 
Piastrone extends to the crest of the hill, 
overlooking the Carrara quarries ; indeed, 
Qioia adjoins it on the opposite slope, and is 
the contmuation of the very same beds. At 
Piastrone is quarried a very pretty white 
architectural marble, dotted over with small 
slate-grey spots, of the size of a fly, intei- 
spenea with veins, whence ita name bianco 
nmtch^ati). In England it ia preferred when 
the fine veins predominate ; iu Holland when 
much spotted and vomed ; and in Belgium 
when there ia only a small quantity of qiotted 
markinga. 

Following the river to the place called 
Polio (source)del Frigido, because the Frigido 
there receives an abundant perennial supply 
of water fj'om a subterranean chasm in the 
rock, although by no meaus at the head of 
the water-course, we pass the hamlet of Fomo. 
dtuated among Paliaozoic schists, and arrive 
at Bifoioo, the junction of the Canali dl 
Ceriguano and del Fondone, where the while 
marble sUvta ag»D appear. From this point 
the principal proprietor is Big. Wagner. The 
Canal di Cerignano yields ordinary marble 
and white, easily disUnguished from all 
Camra marble* by the mintiteness of the 
grain ; being opaque white, it ia very good for 
architecture and statuary. The itatiiaTT 
nuuhle from Edobkia quarry, on the left 
slope, IB excellent to work, having no quarts 
grains, and lieing of finebutdia^nLily clystal> 
line struotare. Sic. Wagner is now pushing 
forward a track along the Fondone, for the 
purpose of transporUng the magnificent marble 
lately discovered at that place. Eava, for 
uiBtance, on (he left bonk, yields the beat 
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ordinario; and higher up, FoNDoms, a per- 
fectly new quarry, contains a vein of 
statuaiy marble with so delicate a rosy 
tinge as scarcely to be perceptible by ordinary 
observer. A little below Biforco, on the 
northern side of the valley, is a quarry, Al 
FiOAiiE, whence a superb new red breccia with 
wax-white ground is obtained, of which 
several specimens may be seen in the Inter- 
national Exhibition. 

A few quarries are situated high up the 
Canale di Antona. The statuary marble 
from Campo Franoesoo, belonging to Sig. 
Landriani, is of first quality, and may bs 
sawn into extremely fine slabs, as for inlaying, 
&c. ; it does not chip or form scales by the 
blow of the hammer, as do many marbles, 
and is consequently admirably adapted for 
flowers and very fine monuments. Prof. 
Isola, of Massa, exhibited last year a highly 
ornamented looking-glass frame and stand 
made of marble from this place. The ordi- 
nary marble of Campo Francesco, is extremely 
strong, and has a blueish tinge. 

Close to the summit of Monte Carchio, on 
the south side, is the quarry called Cabohio. 
The ordinario at this place is whiter than 
usual, and is peculiarly sonorous, so that on 
giving detached blocks in the quarry a heavy 
blow with a hammer, they ring with the 
clear musical note of iron striking on an 
anvil. As might have been anticipated, it is 
extremely strong, and the edges may be made 
very sharp ; nevertheless, some say it is diffi- 
cult to work. Bardigliot with veins and 
patches of whitish grey, likewise occura here, 
but it is of inferior quality. At the base of 
this quarry is that of Cabohietto. The grain 
of the statuary marble is fine and the colour 
good, but nothing could hitherto be done for 
want of a road to Montignoso, the only way 
by which it could be conveyed. These are 
the lower beds resting on PalsBOzoic micaceous 
schists. Without further experiments it can- 
not be judged whether the marble could be 
obtained in sufficient quantities free from 
impurities. 

The two latter quarries are in the Com- 
mune of Montignoso, and adjoin those on the 
Tuscan side, near Monte Cappella, on the 
rivulet Serra. 

Lastly, we may specify a few of the new 
quarries found on the Canal di Besceto, a 
torrent lising in Monte Tambura, with its 
lateial branches. A mile above its junction 
with the Frigido, on the north side, high up 
the mountain and overlooking Casania, is Nido 
DEL CoRVo. This quarry produces statuary 
and also white marble (bianco chiaro), which 
cannot be recommended on account of the nu- 
merous veins of calcareous spar running through 
the rock ; this, being of unequal hardness, 
causes it to split while being sawn or worked. 
On the other hand, at the base of the white 
marble is found an exquisite aangoineous 



breocia of the most vaiying colours. The basis 
is white, from ciystalline statuary to compact 
marble, and even to calcareous spar. In- 
terspersed with this are rose-red streaks, tinged 
at the edges with delicate warm yellow 
and other colours. There is but little ce- 
menting matter, and that little is perfectly 
free from schist, so that no one one could mistake 
it for the mischio di Seravezzat to be elsewhere 
described. From the difficulty of obtaining 
this lovely stone in large quantities, or guaran- 
teeing what it may be previous to sawing a 
block, it sells as high as statuary marble ; the 
more so as it often contains flaws : but with 
all these difficulties I conceive it might be 
employed to great advantage in inlaying. 
Count Guerra has sent two table-tops of 
this stone to the International Exhibition, 
one of which most persons will agree to be 
unsurpassed in beauty by any marble in the 
building. Although J an inch thick, such is 
its translucency that, by placing a candle un- 
demeath, the rose-red streaks come out quite 
distinctly. 

A little above Casania is a mill at the junc- 
tion of the Canali di Besceto and dell'Olmo. 
In the latter valley there is not the trace of 
a road, but the quality of the statuary marble 
is excellent. At Palazzuolo quarry, for 
instance, are beds of veiy strong, fine-grained 
white [bianco chiaro)y fit for ornaments and 
out-door sculpture. The works are only ex- 
perimental. 

Taneto quaiTy is at the head of the Val- 
lata di Taneto, a branch of the Canal dell* 
Olmo. The geological section is here very 
similar to that on Monte Corchia, above 
Levigliani, namely: — 

Fine gi'ained white ordinario. 

Bardiglio, 

Variegated breccia. 

Mttchio, like that of Seravezza. 

Compact liver-coloured limestone, persc' 
chino. 

Grey limestone. 

Orezzone, 

Paleozoic schists. 

From elevated spots the dip of the beds of 
marble may be distinguished all the way 
from this place to Piastrone, being harder 
than the rocks below, so that they form a 
kind of vertical wall, and at their base the 
schists form a gentler slope. 

Coimt Guerra has pushed his researches 
to the summit of the mountains, where he 
has commenced the quarry of Vestito at a 
point within a few minutes' walk of the ridge 
connecting Monte Altissimo with the Tam- 
bura. The mischio of Vestito would most 
probably answer very well for inlaj-ing 
columns, &c., and is very similar to that of 
Ilondone, at Seravezza. 

The quantity of Massa marble exported 
from the beach is rapidly on the increase, and 
was already a source of considerable revenue 



to the late GoverDment of Modena. The 
folloH'iDg table was given to me by Count P. 



Y««. 


Tom 


Eiportdnlj . Ayenigo 


1836-1846 
1846-1865 
1866-1869 


1,189 

16,048 
19,992 


169 18 
1,870 13 
1,196 10 


c. 

16 
137 
800 



The pi 

is levied by the town on evecy two-oz waggtm 
load pasaiog through the gates. 

There are 11 sawing mills with 66 saning 
iiaineB, at Mana, and 9 circulur machinee for 
polishiog slabs and flagstones. Id 1347 
there were only 2 mills, with two sawing 
Itamee each, and 2 polishing machines. 

3. Sehivezza. 

As at Carrara, by far the most important 
and eztensive beds at Seravezm ai« lower 
liasne white marble, as between Seravezza 
and Buoeina ; the beat and moet aboiidaiit is 
that of the FakovBJa quinies, on Monto Altis- 
Bimo,eightmUeBiioi'tfiof Seravezza. Uerethe 
limestone, to the very base, has been trans. 
formed into white marble of great beauty. 
The stratification is completely destroyed i it 
is difficult to find it free from veins, but the 
Yellowish tmge of the finer parts canset it to 
be much prized. 

Nothing^ con be grander and more 
than the sight of Monte Altissimo, 
denly bursts into view in ascending the little 
rivulet Seria ; one can scarcely beliere that 
these precipitous crags are composed of sedi- 
mentary roclts. The mountains hare form 
an amphitheatre, with rugged bold summits 
rising to the height of G,140 feet ; eo steep 
is the ascent of ils olmoet perpendicular 
flanks, that it can only be approached oo 
one side. The whole sammit of Mont« Al- 
tissiuio seems to have borne the brunt of more 
than ita sliare of thunder storms and tem- 
pests ; it is rugged and denljculated in the 
moet sui-priring manner ; (he crest in many 
places is as ruirtow as the ridge of a roof. At 
a dielaoce 1 should at first have pronounced 
it to be the interior of a volcanic crater. 

Towards the east of Monte Altissimo the 
Buromils of the mountains are chiefly com- 
posed of white marbles ; such as the Fania 
della Croco and the nearer Alpe di Levi- 
gliani, a branch of Monte Coi'chia. It is 
an ineihaustible and little explored field 
of wealth. All these lofty mountains 
are in Tuscany ; Honte Carchio, two miles 
west of the Altisimo, forms the boundary 
beween it and tlie pronnceof Massa-Canara; 
3n3 no sooner do we reach the crest than the 
^y» aaai^ aa ia a panorama, overlhe vetyex- 



tetuave Mnea of qoaniea that we have been 
describing, exlending with little interruption 
above M^isa to Carrara. 

Up to the 16th centary it would ap- 
pear that the Tuscans invariably obtained 
their statuary marble from Canara, which 
then belonged to the Manjuis Albeiigo 
Malaspina, at whose death, in 1619, Carrara 
pasted into the hands of the Cibo family. 
It is said that Leo X,., who was a Medicis 
himself, having heard that in thu Flo- 
rentine dominions there existed, on Monte 
Altissimo, one of the loftiest peaks, marbles 
of the same quality and heauly as those of 
Canara, ordered a letter lo be written to that 
effect to Micliaelangelo, who was then at 
Carrara, supeiintending the excavation of the 
stone fbr the tombi of Juliono and Lorenzo. 
The scnlplor, to whom the announcement 
was by no means new, whether fram fear of 
olieaaing the Marquis Alberigo, the lord of 
Carrara, to whom the quarries necessarily 
brought in a very considerable revenue, or 
from dislike lo go so far, thereby incurring 
great loss of tjme, did not seem to deeire to 
pay any attenUon to thecommand. Ho was, 
however, compelled tocompIy,iD8pite of the 
manifold objections he raised on the score of 
the expense, which turned out perfectly cor- 
rect. Passing into the endme of Tuscany, 
which took in the valleys of the Versiglia, 
not long before ceded to that government, he 
ascended the Altiseiuio above Semvezzi, and 
discovered an eligible spot for a quarry on 
the Coelade'Cani, on Monte Cspella, in 1616. 
He thenspeedily completed five columns, one 
of which was ta£en to the church of San Lo- 
renzo, in Florence, m 1521, jQiov. Cambi; 
Crenica Jiorentina) the rest still lay on the 
shore near Fietrasanta when, thirty years sub- 
sequently, Vasari wrote his life of Michael- 
angelo.* Thus did the Marquis Alberigo, 
spoiled of his monopoly, become one of the 
bitterest enemies of Michaelangeto. (Vasari; 

before him. "lie is acknowledged to have 
been on uiiveraal genius, emphatically styled 
" the man with four souls ;" but it may not 
be generally known that ou this occasion he 
had become a road engineer, 
cessity for him was to make co 
through several miles of the most rocky 
cooBlry, along the narrow valley of the Sena. 
This object being toa certain degree attained, 
he was able to ship off his blocks for convey- 
ance by sea, and np the Amo to Florence. Ue 
appears to have been extremely averse to the 
task, and writes to his sovereign in very quaint 
and plaintive style, '■ Tlie mountain in which 
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time will be requisite before the motmtains 
will be made accessible (addomeaticati)^ and 
the men trained (ammaestrati)" (Quoted in 
Studj di StatUtica suW Italia^ Torino^ 1859.) 

To show what progress these quarries of 
statuary and white marble, and those of 
miichio and hardiglio mentioned above, must 
have made after the lapse of a few years, I 
will quote a passage written by Cosmo I. to 
Matteo Inghirami, in 1565 : — " For our part, 
and the works in our State, we will not, in 
any way whatever, permit the marbles of 
Carrara to be employed." — (Repetti, Diz.^ 
torn, v., p. 264.) We soon find other sculptors 
and architects besides Michaelangelo and 
Vasari proceeding by royal mandate to the 
vsLlleys of the Versiglia. Amongst othera, 
Giovanni Bologna went there two years later, 
in 1 567-8. The conveyance of the blocks of 
marble to the coast in those days would seem 
to have been an event for the town, if we may 
judge from a letter of Giovanni Bologna to 
Prince Francis of Tuscany, in which he de- 
scribes at some length one of his trips from 
Seravezza to the shore, amid the ringing of 
bells, the clang of all kinds of wind instru- 
ments, and the noise of men and women 
Bhoxiimg palle Ipalle I From this time the 
interest ot the Gi^and Duke Cosmo I. and his 
son and successor Francis I., in the mineral 
wealth of the newly-explored mountains in- 
creased to such a degree that we find the 
Medicis sovereigns making Seravezza their 
summer retreat, locating themselves in a 
palace in that town. Here they delighted to 
while away their time amid the glorious 
sceneiy of the marble mountains, and spent 
many an hour in trout-fishing in the streams. 

But this sudden prosperity was not to last. 
The favour of princes is proverbially fickle. 
Mining cannot be permanently successful in 
the himds of any but practical people, and all 
the restrictions put upon it by the Medicis, by 
which they constituted themselves sole pro- 
prietors of the minerals and marbles of the 
state, was the surest way of destroying this 
branch of industry. That splendid family, 
steeped in crime, had probably thought to 
propitiate high Heaven by erecting marble 
altara, and to screen themselves under 
marble vaults; or, to quote the remark- 
able and truthful words of Roscoe in refer- 
ence to the statue of Lorenzo de' Medicis, 
of which I have spoken above ; ** As the 
Egyptians embalmed a putrid corpse with 
the most precious odours, so artists and poets 
too often consecrate their divine talent to 
the most worthless men." But these princes 
were soon extinguished in ignominy, and the 
quarries fell into oblivion. Things remain^ 
m this state up to the latter half of the eigh- 
teenth centuiy, when Leopold I. released the 
marbles from government monopoly. 

In 1827 there were only eleven small 
quarries in the territory of Serayezsa. In 



1820, Signor Borrini began to re-open 
quanies on the Altissimo, which had been 
neglected dui'ing two centuries, and discovered 
that of Polla. In 1840, BoiTini, with some 
other gentlemen, staiied a company for 
working the marbles of Monte Altissimo, 
under tne title »* SanchoUe and Co.," consist- 
ing of 1,800 shares, each of 1,000 Tuscan 
lire. Of the Ordinario, from the Polla 
quany, on Monte Altissimo, are thoee em- 
ployed from 1835 till veiy recently in mak- 
uig that series of statues of celebrated Tus- 
cans under the portico of the Palazzo degli 
Uffizi, at Florence, which were the result of 
lotteries patronised by the government. The 
statue of " Florence Victorious," in the SdUme 
ducaUt is equally of Altissimo marble. 

At Faloovaja quarry the bianco ordinario 
rests immediately on the ffrezzonej a yellowish 
grey limestone, with white veins and mark- 
ings. The ordinario at this place is white, hard, 
sub-translucent, and homogeneous. It has 
not the blueish tinge of that from Bavac- 
cione, Fantisciitti, and other quarries at 
Carrara. The extent to which tiiis quarry 
has been worked may be judged from the 
immense size of the chasms cut in the rock 
at several points. Accompanying the or- 
dinario are several beds of the best fine- 
grained statuary marble of two kinds, white, 
and delicate flesh-coloured yellow {camicino), 
rather similar to that obtained from Poggio 
Silvestro than of the alabaster-like appeai-anoe 
of cei-tainmai'bles from the vicinity of Betogli. 
The inferior degree of translucency is pro- 
bably to be ascribed to the presence of a 
larger quantity of carbonate of iron. Being 
often of the peculiar opaque white of biscuit 
porcelain, I was told by Professor Santini, 
of Pietrasanta, that it casts more definite and 
sharp shadows than many of the Cararra 
marbles, which frequently present reflected 
shadows. It often suffices to examine two 
statues together to perceive the gieat difler- 
ence there is between them. The best statuary 
from the Falcovsga is pronounced to be su- 
perior to Carrara marble, on account of its 
hemogeneous structure and absolute freedom 
from grey veins. The grain is much finer 
and less lamellar than that of Carrara marble, 
but the fracture is far more concave; the 
action of the atmosphere is said rather to 
improve and render it harder. 

Looking down from Faloovaja, Polla 
quarry is seen just below, at the opposite side 
of the ravine. Yinoabella is higher up the 
^ill, and just between them. Y incarella also 
contains beds of BardigliOi and veined white 
is found at the quany called Sotto la 
Polla. 

All these quarries are difficult of access, 
except from the side of Monte Corchia. If 
the proposed road from Buosina to Castel- 
nuovo di Garfagnana be ever made, it would 
come mihm «k of^aa^xst ^^ %.\sS^^ '^'^s^st^ 
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Foce dell OipoUajOi whence it would be veiy 
easy to make a branch road to the quarries. 
At present there is n(d even a footpath. The 
blocks of marble are moved with rollers and 
pulleys to the edge of the precipice or ra- 
vanetOj whence they roll down on the fragmen- 
tary rubbish into the valley, much to the de- 
triment of the material, besides the great 
expense in the loss of blocks which get off the 
proper track. No less than 21,000 cubic 
palms of statuar}'' marble from Falcovaja, 
and 100,000 cubic palms of white marble 
from Vincarella and Polla quarries, have of 
late years been furnished by the Monte 
Altissimo Company, for the construction of 
the cathedral of St. Izaak, at St. Petersburg. 
The two former kinds have also been em- 
ployed in the Tribune of Galileo, at Florence, 
an architectural gem by Commendatore Mar- 
telli. 

The GiABDiNO quarries are situated in the 
vertical face of the Altissimo, half a mile to the 
east of Falcovaja, at the source of the torrent 
which flows into the Yezza, at Buosina. 
Having had the advantage of going over the 
ground with the entei-prising proprietor, M. 
Sancholle-Henraux, of Paris, I am induced to 
recount some of the incidents connected with 
these excavations, and how they originated. 
M. Sancholle had long had his eye fixed upon 
this spot, from the fact that he had frequently 
seen detached pieces of fine marble lying in the 
winter torrent ; but the question was how to 
get at the place whence they were broken. 
He followed the water-course from Iluosina 
to its source, and wandered over the rocks, 
pursuing a track fit only for goats, sometimes 
spending whole nights in the mountains from 
tne difficulty of getting backwards and for- 
wards. In 1847 there was a great dearth, 
and some quaiiymen were induced to venture 
up in the same direction in search of marble. 
Having found a detached block in the upper 
part of the valley, after untiring exertions, 
wan'anted only by the misery to which they 
were reduced, they brought it to Semvezza, 
where its superior quality ensured its sale. 
M. Sancholle, meanwhile, did not desist from 
his labours, but before him was a steep pre- 
cipice of 1,000 feet, corresponding to the dip 
of the strata, and extending in the direction 
of the cleavage of the rocks. This cliff he 
ascertained to be the first bed of white mar- 
ble, for up to its base are Palaeozoic schists and 
grezzomy with half-purified marble. 

The next point was to send men to the 
summit of the precipice, and let them down% 
with ropes fastened round their bodies, after the 
manner of the Shetland eider hunters, to chip 
of fragments here and there from the rocks. 
Great was his delight in finding that though 
much weather-worn it was really statuary mar- 
ble of superior quality, and veiy analogous to 
that so highly prized fi'om the Falcovaja quarry. 
M. Sancholle wisely set to work at once at 



his own expence to make a waggon road to 
convey the marble us far as Ruosina, two 
miles distant, to which place communication 
has long existed. The difficulties of this un- 
dertaking were vast, for the toirent toeing at 
right angles to the mountain chain, has a very 
rapid descent, and passes between rocky banks. 
At one place especially, called the Paradiso 
dei cani, a frowning precipice, upwards of a 
hundred feet high, yawns over the stream. 
By the expenditure of time, skill, and a 
large sum of money, the road was completed 
in 1859 up to the marble wall. The quarries 
are still only in their infancy, lor the most 
essential part remains to be accomplished— 
namely, the approach to the wall itself, 
and the formation of inclined planes for the 
descent of the statuary marble. At the time of 
my visit, in the winter of 1861, many steps had 
been formed, but for the rest of the distance 
I had to make use of ropes and ladders, and 
to be drawn up by the quarrymen from plat- 
form to platform, until, at the height of 400 
feet, where a single false step would dash one 
to the bottom, I arrived at the statuaiy marble. 
To this giddy elevation, the legitimate domain 
of the king of birds, the quarrymen climb like 
cats, running up ropes until the sight makes 
one shudder; but M. Sancholle will not 
allow his men to go anywhere without shar- 
ing their danger. By this time most pro- 
bably the steps have been completed the 
whole way up. The statuary marble may 
be extracted in blocks 3 feet thick ; it is of a 
pleasing white, and the structure homoge- 
neous. The hard and very durable blueish 
ordinaiy white marbles, being thrown down 
the precipice, have for some time been con- 
veyed to Seravezza, but the statuary marble 
is hitherto unknown in commerce. These 
quan-ies might truly afford an unlimited 
supply of marble, as may be imagined, when 
it is considered that the face presents many 
millions of square feet. 

Continuing our journey to the east, along 
the ridge of the mountains, we arrive at 
Monte Corchia, a prominent elevation, pre- 
senting almost vertical marble flanks to- 
wards the N. and W. The little village of 
Levigliani, which we pass, lies at the foot of 
the precipice. Thence we ascend by a very 
steep horse-track, made by Gav. Simi, the 
mayor of Stazzema, to his statuary marble 
quarries. These seem to be within a stone*s 
throw — indeed the marble is slid down the 
incline {adruecido) for a quarter of a mile 
further — ^but yet there are two miles of fa- 
tiguing ascent before we reach the spot. The 
succession of the rocks in these quarries in 
descending oi^er is as follows : — 

White marble, forming the mass of the 
mountain, including statuary marble beds. 

Liver-coloured limestone or marble, jperae- 
chinOf with black markings, two feet thick, 
but local. 
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Ofcirelitio breccift, two feet thick, local. 

Hard greyish limestone, ImovmBsgrezzone, — 
considerable beds, 

PalsBOzoic schist and conglomerates, several 
hundred feet. 

Singularly enough, the existence of this 
marble has only l^n known of late years. 
In 1841 a small hole was perceived in the 
rock close to the base of the precipice, at a 
spot called the Valle d'Acereto. On exami- 
nation it proved to be the entrance to a lofty 
cavern, smce called the Grotto of Eolus, 
penetrating for upwards of 700 feet, the sides 
presenting at places the most magni6cent 
cascades, foiling over fringed stalactites of 
more than ordinary beauty. On chipping the 
rock at various points, what was the surprise 
to find that it was literally statuary marble 
of the finest kind, and on washing off the 
slime attaching to the walls at different places 
they proved to be of the same precious mate- 
rial. Cav. Simi proceeded to purchase the 
greater part of Monte Gorchia, in order to 
to open marble quarries, of which he com- 
menced one on a large scale close to the 
mouth of the cavern. Having laid out up- 
wards of £3,000 in making the road of which 
I have spoken, and uncovering the rock, he 
was rewarded by discovering five beds of sta- 
tuary marble, and in 1845, according to Pilla, 
500 large blocks had already b^n exca- 
vated. 

The jpersechino is not a marble which could 
be obtamed in large masses, the total thick- 
ness of the bed being so inconsiderable, but as 
an ornamental stone its novel colour recom- 
mends it for internal decoration. The ottre- 
litic breccia upon which it immediately rests, 
is a very durable hard stone, which takes a 
polish ; the little olive green or black crystals 
of ottrelite give it almost a porphyroid ap- 
pearance. 

Proceeding eastward up the Vezza from 
Seravezza for four miles, we reach Ruosina, 
passing on the road a multitude of quarries 
of slate-coloured Bardiglio marble, chiefly 
situated on the lower slopes of the hills. 
Some is perfectly plain, bardiglio unito ; when 
dark, it is known as bardiglio tcuro ; other 
quarries, near Famoochia, mgher up towards 
the Monte Matanna, produce a light blue 
variety, with blackish veins, called bardiglio 
fiorito. These beds have been worked for 
the last sixteen centuries at least, and, yield- 
ing a stone of greater hardness, the^ are 
preferred to those of Carrara. Sig. Santmi, of 
the School of Fine Arts at Pietrasanta, in- 
formed me that the statues of the ''Lion** 
and the '* River " of the Vatican museum, at 
Rome, which date from the lime of Antoninus, 
are sculptured in SeraveEzan bardiglio, also 
two bacchant! found near the ruins of the 
villa of Quintillius, now in the PalizEo Tor- 
Ionia. The same marble has beoi employed 
in many buildings in Florence. 



Above Ruosina, near Ponte Stazzemese, is a 
little bridge over which we pass to the left 
bank and ascend the hill to arrive at Pisoia- 
BOTTi quarry, where, above the grezzone lime- 
stone, comes a considei:able thickness of bar- 
digliot only separated from the limestone by a 
few feet of white marble, so interspersed with 
talcose veins as to be a species of madre 
macckia. The bardiglio can here be obtained 
of almost any dimensions. The manner in 
which it is quarried is rather ingenious. Four 
circular pits, about three feet in diameter, are 
sunk at a distance of 16 feet apart, so as to 
form a rectangle. The men stand in the 
pits provided with a long saw, by which they 
cut the four faces vertically. After this a 
groove is cut horizontaJly at the detached end, 
and iron wedges driven in ; the cleavage is 
sufficiently distinct for the whole mass to split 
off in the course of a few minutes. The bar^ 
digliofiorito fh)m Pisciarotti, but specially that 
of Mont* Alto quarry, on the Opposite side of 
the Vezza, are the finest I know of, as may 
be judged by specimens in the Exhibition. 
Other quarries of bardiglio exist in going to- 
wards La Mulina at Fontanaooia, but it ap- 
pears to be less sound than that from former 
localities, owing to the presence of minute 
flaws called pdi, where the marble is often 
liable to break off with the utmost facility, 
much to the annoyance of those who have to 
work it. 

Some of the oldest quarries near Seravezza 
are those of common white marble {ordinario) : 
those of Capella, Solajo, and Ceraoiola, 
already existed in 1353. The marble in this 
locality has a very decided cleavage, which 
renders it very easy to form it into small 
slabs for various purposes. Costa quarry, op- 
posite the town, furnishes a large quantity of 
marble flagstones for pavements, <&c., of which 
there is an immense trade with Turkey, 
Spain, South America, the West Indies, and 
Holland. These flags are cut at the quarry, 
and polished at Seravezza in I'evolving mills, 
termed fndloni. Further down the river, 
SoLAJo quarry, in the commune of Pietra- 
santa, produces blueish ordinario with large 
crystfldUne faces, which stands exposure to 
the air, and is therefore suited for monuments 
and for table-tops, but as it does not resist 
sufficiently well to be able to make sharp 
edges, it does not answer for fine work. 

Below this comes a celebrated ornamental 
stone, termed MUehio di SeravezsMt formed 
from the fragments of rock, which have been 
separated by violence or pressure from the 
parent mass ; these have become subsequently 
united by a hard cement of amphilK>le, or 
specular iron, filing up all the interstices, 
just as if some semifluid matter were poured 
over a heap of broken stones by the roadside; 
the result being a hard, compact breccia, per- 
fectly fn% from fissures. The paste, when 
highly ferraginoiufi tinges the fingments of 
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white marble of a pale i^ink ; the presence 
of a large quantity of silicates often randers 
the breccia very much harder than ordinaiy 
marbles. The metamorphic origin of this 
mischio may be studied with advantage 
by following it northwaids to Buca aUa 
vena. 

An analysis of the cement made at Pisa by 
Passerini, gave — 

Snica 39-0 

Peroxide of Iron 22-0 

Alumina 30*5 

Magnesia 3.0 

Lime 20 

Water and Loss 3.5 



100-0 



The stratification of the marbles is often 
exceedingly difficult to trace, but in a quany 
of miachiot opposite Ruosina, it is perfectly 
evident, the beds being seen resting at a small 
angle on older rocks. I there observed a 
block of mischio, which had been recently 
quarried and could not have contained less 
than 250 cubic feet. 

No two blocks of mischio are alike, an 
endless variety of tints and patterns producing 
a lively effect, especially as it bears a high 
polish. This stone is veiy variegated and not 
suited for anything but inteiml decoration, 
the colours being only developed when it is 
polished. 

Some specimens exhibit very nicely the 
gradual coloration of the fragments of white 
marble by the feriniginous cement ; they are 
tinged with pink, the colouring matter not, 
however, penetrating the entire mass, as 
though the heat had been insufficient to pro- 
duce an uniform appearance. The result has 
been a delicate libbon-like veining, the whole 
colour of the cement being often communi- 
cated to the adjacent portion of the marble so 
as to obliterate its outline, and gradually 
softening off till it blends with the pure white 
towards the centre. Prof. Savi says that the 
cement contains talc, chlorite, and amphibole. 
— {Nuovo QioTTwlefte^ ktterati di Fisa, No. 51, 
1830.) 

The columns of the cathedral of Pietrasanta, 
made of Seravezza mischio, are of the 14th 
century ; but the first particulars we have of 
the quarries being worked are of the date 1665, 
when Micbaelangelo discovered an eligible 
place for this pui-pose, while exploring tlie Ver- 
siglia, by order of Cosmo I., Grand Duke of 
Tuscany. Vasari was subsequently sent to re- 
port on the quality of the stone ; his reply 
being favourable, it was soon largely employed 
in Florence, as for example the pilastera of the 
Church of the Annunziata, and the Pitti Pa- 
lace ; for two of the horses and the basin of the 
fountain of Neptune, on the Piazza della Sig- 



I noila, in 1563 ; for the two obelisks on the 
Piazza Sta Maria Novella. These monoliths 
contain large masses of white marble, united by 
a small quantity of purple cement, but they are 
not good specimens of stone : each is supported 
by four bronze tortoises, the]work of Giovanni 
Bologna, and surmounted by a bronze giglio, 
or fleur de lys. Cosmo I. ordered an immense 
column of mischio to be made at Stazzema, 
but it was broken in the quarry by the fall of 
a mass of rock. 

Cosmo I., having erected a granite column 
that he had brought from the ThermsB of An- 
toninus, at Rome, in the Piazza della Santa 
Trinita, at Florence, in order to celebrate his 
victory over the banished Florentines in 1537, 
and another in the Piazza of S. Felice, for 
the victory of Marciana, proposed to place 
a third to embellish the city in the Piazza of 
S. Marco. The marble chosen was Seravezza 
mischio. Almost a volume might be written 
about the adventures of this block. It entered 
Florence on Septemler 27th, 1572, placed 
hoiizontally, and supported on beams. Its 
dimensions were 7 feet by 48. Cosmo I. dying, 
his son, Francis I., ordered the base to bo 
erected, but as the middle support had mean- 
while become rotten, it gave way, and the 
column broke. It was then buried, and in 
1661 the base was destroyed to make way for 
the bridal cortege of Cosmo III. with Louisa 
of Orleans. In 1 694, a piiest named Pizzichi, 
at the head of a number of citizens, brought 
it to light again, and a base was erected on 
the same spot as before. It was announced 
that the column was to be erected to pro- 
pitiate heaven to give offspnng to the ducal 
house, and a public subscription was set on 
foot to defray the expenses, but not realising 
the required amount, the projectors became 
the object of ridicule. This second base was 
destroyed in 1731, and employed in the form- 
ation of the triumphal arch of S. Gallo, and 
the column itself was buried in 1757. When 
examined in 1818, it was found to be so shat- 
tered and flawed that it was sawn into slabs 
and sold. (Osservatore fiorerUim, tom. ii. 
p. 114.) 

Several beds are formed of marble, with 
white ground and purple veins ; it is com- 
mercially distinguished from the mischio under 
the name of Affricano di Seravezza, It was 
employed by Louis XIV. in the construction 
of the Palace of Versailles, where there may 
be likewise seen some ornamental tables of 
the same kind of marble. It also served in 
making the sumptuous royal monuments in 
the Medicean chapel in the Church of S. 
Lorenzo, at Florence. Tlie mischio is an ex- 
cellent stone, and weathers but little. 

Repetti {Suite Alpi Apuane, p. 50) gives 
the specific gravities of the marbles from cer- 
tain quames at Canura, Massa, and Seravezza, 
tiie experiments having been made at 8^ IX, 
=50^ Fah. 
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OABRARA. 



Statuabt. 

Polvaccio • 

Mosm M. 

Zampone 

Betogli, 1 year after 

qaarrjing 

Ditto, 3 years after 

quarrying 

Poggio Silvestro 

Crestola 



2*631 
2*598 
2-587 

2-586 

2*681 
2-581 
2-580 



Ordikabio. 



Ravaccione 2*59Y 

Fossa dell' Angiolo. 2*594 

Canal Bianco 2*589 

Fantiscritti 2*684 

Bardiglio, 

Zampone 2-689 

Afadri Maechie. 
ZazDp(Hie 2*644 



MA8SA. 



Rocchetta 2*596 

Saineto 2*593 



8EBAVEZZA. 
Monte Altissimo ... 2*584 | 

Number of Pebsons emfloted in the 
Mabble Tbade at Sebavezza, Jan. 1, 1862. 



blaster quanymen 

Quanymen 

Men employed in shaping 
the blocks 

Men employed in making 
flagstones 

Workmen in the marble 
works 

Waggoners 

Number of persons de- 
pending on the above 
for their sustenance, 
wives, children, &c. ... 



t « • • •• -•• ••• 



Number. 



Total 



80 
400 

350 

100 

100 

78 



3,000 



Komber 

who are 

able to read. 



4.108 



70 
100 

100 

65 

80 
20 



600 



1,037 



NuMBEB OF Mabble QuABBiES at Sebavezza, 

KINDLY FUBNISHED BY THE MaYOB. 

ITear 

1800 (about) 15 

1815 „ 20 

1880 , 40 

1845 60 

1860 , 75 

4. Vagli-Sotto. 

Passing over to the north flank of the Apnan 
Alps, and proceeding from Monte Corchia, 
the white marble beds extend in the direction 
of Monte Tambura. About half way to Ami, 
on the right bank of the Canale della Cain- 
panice, on the flank of Monte Serra, is the 
Campanice quaiTy, where Sig. G. Santini, of 
Seravezza, has discovered extremely good 
fine-grained marble, with the pearly lustre 
of boracic acid crystals. A little lower down 
the valley is the Cbocicohia quarry, where 
similar statuaiy marble occurs, as also white 
ordinary. The quarries cannot be worked, 



from the entire deflciency of roads ; and here 
I would ask whether the Italian Government 
would not do well to assist in constructing the 
highly impoiiant road projected from Ruosina 
to Castelnuovo di Garfagnana, which, passing 
by this place, would facilitate, in no small 
degi'ee, not only in procuiing the poor villa- 
gers the means of sustenance, but also would 
open out a very considerable trade. 

Other localities in this commune furnish 
white marble ; thus, Ihe line of mountains, 
from the Altissimo to the Tambui-a, through- 
out the whole valley, from Ami to the Serra, 
is strewed with blocks fallen from above. The 
east flank of the Tambura, along the horse- 
track from Yagli-sotto to Massa, is almost 
a mass of ciystalline white marble, although, 
by exposure to the sun and frost, it has become 
much crevassed and injured. Some is excel- 
lent fine-grained statuary, and in ascending 
to the Buca dei Gracchi, close to the pass of 
the Tambui'a, it assumes a ceroid stmcture 
near its contact, with dark bituminous lime- 
stones, traversed with white veins. The old 
complaint — ^want of roads — has crushed all 
enteiprise in this part. 

The following is a list of places where 
marble exists in the commune: — 

Statuary, Ripanojo, Serra di Mezzo, Cam- 
panice, and Crocicchia. 

White marble, Serrone. 

Dark bardiglio, Ripanojo. 

Blueish gi*ey mUchiOf Serrone. 

Mischio, Ametola. 

Marble is likewise found in the following 
localities on Monte Tambura: — La Fossa, 
Serra del Cavallo, Picco del Matteo, Penna 
di Carapo Catino, Rocca in Dagio, Boschetto, 
Fossa di Romigiaja, Carpinaccio, Canale 
deirArco, Canale della Fariaccia, Pitone 
dell'Aquila, Casino, SeiTone, Fosso di CoUe 
Ebraio, Bagnoli, Fontana fredda, Calcinaocio, 
Portaccia, Macchione, Alboretti, Alto di Sella, 
Poggio del Bemai-dino, la Fontanella, Monte 
Somoro. 

6. FivizzAXo. ^ 

We followed the mountains at CaiTara as 
far as Monte Sagro, which on tlie south over- 
look Massa and Carrara, and to the north is 
connected with the Pizzo d' Uccello, a lofty 
mountain the culminating point of a shoi-t 
spur terminating abiojptly near Equi and 
Ajola, at the valley of the Lucido. White 
marble beds extend throughout the whole of 
these mountains, although the fact seems only 
known to the inhabitants and a few Italian 
geologists. Not a single quany exists on the 
tenitoiy of Fivizzano, although a close ex- 
amination of the rocks will prove to anyone 
that the same quality of marble may be 
obtained here as at Carrara. The broad 
valley of the Lucido has a powerful mill 
stream, which would afford great facilities 
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latiDched on greased poles placed athwart. 
The difficulty, however, increases in the case 
of large blocks ; for instance about 30 years 
ago two immense masses of marble, intended 
for collosal statues to be sent to Eome, were 
loaded in a felucca di*awn up on the beach and 
then fiUed with sand ; a gentle incline plain 
was made on either side of the boat, and the 
blocks carried over it in the ox-waggons them- 
selves ; after this the sand was shovelled out,and 
she was hauled down to the sea. Mr. Walton's 
pier is now 900 feet in length, and entirely 
built of creosoted piles 40 feet long. This, how- 
ever, has been insufficient to protect it against 
the ravages of the teredo, the piles becoming 
I'Otten ; I have seen many of them which had 
snapped off at the level of the water, like 
touch-wood. They have lately been protected 
by scupper nails. A tramway i*uns the whole 
length of the pier, the trucks being loaded 
directly from the ox-waggons. Three cranes, 
two of 8 and another of 20 horse-power, 
are provided for the convenience of loading 
vessels, so that 400 tons may be loaded daily • 
The beach presents a sight rarely equalled ; last 
winter there were about 20,000 tons of marble, 
worth at least from £80,000 to £160,000, 
lying about, ready for shipment. Mr. Walton 
has raised the trade of Carrara very consi- 
derably. While American consul he almost 
originated that with America, now so exten- 
sive as to have far surpassed the trade with 
England, chiefly consisting of white marble, 
ibr monuments and architectural decorations. 
Singularly enough, great as is the quantity, 
the marble preferred for the American market 
is of the worst description, being, in fact, 
sdmost what would be considered rubbish in 
other countries. 

An efficient mode of sawing blocks m situ 
is much to be desu'ed. The extensive use of 
gunpowder is wholly unsuited to the getting 
out of the stone, as the rock is sdread^ 
frequently much shattered. Hitherto it 
has been the custom to extract the marble 
only at or near the surface. I doubt whether 
the white kinds would not be obtained better 
by cavern working, by which means it would 
be far less exposed to the action of the at- 
mosphere and to variations of temperature, 
which must considerably anient the ten- 
dency to shiver, water enlargmg and extend- 
ing almost imperceptible flaws as it freezes in 
winter or evaporates in summer. I had occa- 
sion, for this reason, to suggest to Cav. Simi, 
at Levigliani, the extensive extraction of 
statuary marble in the interior of the grotto 
d'Eolo. 

Previous to 1809 no road existed between 
Oarrarra and Lucca. In this and the follow- 
ing year it was constructed by Elisa Bacci- 
occhi, the sister of Napoleon, then Duchess 
of Lucca. She also about this time drained 
the lake of Poi-to, near Montignoso, and 
placed floodgates to prevent the salt water 



from entering: by this means the country 
can now be traversed without fear of catching 
fevers from malaria, which formerly prevailed 
to such an extent in these maremme that they 
were nearly depopulated. 

At Seravezza, road communication is estab- 
lished as far as Ponte Stazzemese up the 
Vezza; elsewhere, I am sorry to say, the 
means of transit cannot be spoken of very 
favourably; blame is not to be laid on 
private individuals, but to be ascribed to 
maladministration of late Governments, es- 
pecially that of Modena. Under the wiser 
rule of the new sovereign we may hope for 
better results. Hitherto the argument of 
Cosmo I. has been considered convincing, 
who having commenced an enormous obelisk 
near Seravezza, some one inquired of him how 
it should be transported to Florence? ** Let 
us firat think of quarrying it," replied he, 
laconically, ** and then how we may manage 
to bring it here." — (Agottino del Riccio.) The 
true motto should be, '* Make your ccHnmuni- 
cations^K^uarries will soon be found to line 
the road." 

The railway from Gtenoa to Pisa will pass 
near CarrM'a, Massa, and Semvezza ; and, as I 
proposed three years ago, I should recom- 
mend a system of tramways down certain 
vtdleys (as I have drawn on the accompany- 
ing map), instead of an apology for an ox- 
track, which now leads from CaiTara and 
Seravezza to the most celebrated statuary 
quarries in the world On the Modena side 
this could be done without trouble. I would 
suggest that the Government should con* 
cede to the three towns of Massa, Carrara, 
and Seravezza, the right of making a perfect 
set of tramways from the main railway sta- 
tions to the mountains, and that the pro- 
prietors of the quarries should be compelled 
to make use of the tramroad, for which they 
oould annually compound for a certain sum. 
By this means the antediluvian form of ox- 
waggons would be done away with entirely ; 
and instead of feluccas below Carrara and Sera- 
vezza having to put off from the beach, as is 
now the case, whenever the wind sets on the 
exposed shore, thereby often incurring months 
of delay and much expense, the whole of the 
marble would go by railway to Spezia or 
Leghorn, where the ports are always accessible. 
By these simple tramways, constructed at a 
sufficient heignt above torrents, communica- 
tion would be permanently established with 
the towns; and, without diminishing the 
profits of any of the proprietors, marbles could 
be obtained at a rar lower price, and this 
would ensure an increased consumption at 
home and abroad. 

The exports of marble from Carrara, from 
1837 to 1846, were valued at £370,341. The 
total produce in 1847, including that for 
home consumption, was estimated as woith 
£66,189. At the same period, 2,268 persons 
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SHIPMENT OF MARBLE IN BLOCKS FROM THE BEACH AT CARRARA, 

1863-1867, DBAWN UP by Mb. Wai/ton. 



DESTINATIOK. 


1863. 


1854. 


1856. 


1856. 


1857. 


Total. 


Mean. 


Leghorn 

Genoa 

France direct 

Tuscany, kingdom of Naples, ) 
Spam, Papal States,. &q» ) 


Tons. 

19,736 
8,046 
2,897 

962 


Tons. 
30,660 
10,829 

3,863 

2,200 


Tons. 
22,496 
7,139 
4,260 

2,806 


Tons. 
26,930 
6,068 
6,087 

1,660 


Tons. 
24,336 
3,432 
6,170 

1,726 


Tons. 
123,166 
35,614 
21,277 

9,233 


Tons. 
24,631 i 
7,102f 
4,266f 

l,846f 


Annual totals 


31,630 


47,652 


36,700 


38,636 


34,663 


189,180 


37,836 



TABLE, 

Showing the tUtimate Port of Destination of the Carrara Marble shipped to Leghorn and Genoa. 









LEGHORN. 






GENOA 






PORT OP 
DESTINATION. 


















































1863. 


1854. 


1855. 


1856. 


185Y. 


1853* 


1854. 


1855. 


1856. 


185T. 






Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Tons. 


Amsterdam ... 


... 


600 


710 


726 


840 


810 


16 


6 


61 


• •• 


• •• 


Antwerp 


... 


670 


1,486 


1,110 


1,396 


1,780 


656 


339 


366 


320 


60 


Baltimore 


... 


• •• 


310 


660 


• •• 


886 


... 


... 


... 


669 


• •• 


Barcellona ... 


... 


• •• 


••« 


• • • 


• •• 


... 


6 


12 


162 


2 


16 


Boston 


*•• 


866 


2,480 


1,620 


3,490 


1,880 


• • t 


.*• 


• •t 


633 


127 


Bristol 


... 


206 


400 


326 


440 


246 


• • • 


.*■ 


• •• 


... 


• • • 


Buenos Ayres 


... 


• •• 


... 


.*• 


..• 


... 


• •• 


144 


126 


10 


26 


Cadiz 


»•. 


• •• 


.•• 


... 


••• 


... 


96 


... 


144 


10 


21 


Calcutta 


... 


• •• 


... 


••• 


.t* 


... 


*•. 


78 


• •• 


... 


•*• 


Cork ... 


... 


840 


186 


80 


80 


..« 


... 


... 


• •• 


• a. 


•.• 


Cronstadt 


... 


170 


340 


... 


360 


670 


•.• 


•t* 


• •• 


... 


•.• 


Copenhagen ... 


••. 


... 


... 


••• 


... 


80 


••• 


... 


• •• 


... 


... 


Carlisle 


... 


... 


100 


..• 


... 


... 


. * 


•.• 


• •• 


... 


... 


Dublin 


... 


40 


320 


366 


80 


220 


••t 


..• 


• • « 


... 


... 


Dunkerque ••• 


... 


... 


270 


280 


... 


... 


... 


•••. 


• •% 


120 


•.• 


Falmouth 


... 


Z5 


»• V 


• •• 


40 


... 


... 


... 


• •• 


... 


••• 


Glasgow 


... 


210 


320 


166 


100 


340 


... 


... 


• •• 


... 


•.• 


Hamburgh ... 


... 


86 


186 


760 


600 


440 


169 


213 


327 


... 


... 


Havannah 


... 


... 


•.• 


• •• 


... 


... 


... 


129 


39 


6 


1 


Hull 


... 


••• 


^b 


• •• 


170 


... 


... 


... 


... 


..• 


• a. 


Leith, Edinburgh 


... 


... 


... 


120 


30 


80 


••• 


•.. 


..• 


•.. 


• a. 


Lima ... 


... 


... 


... 


• •• 


• •• 


... 


... 


..• 


... 


12 


a.. 


Lisbon 


... 


... 


... 


• •• 


• • • 


... 


... 


... 


... 


30 


19 


Liverpool 


••• 


1,086 


1,616 


1,310 


1,670 


1,726 


... 


... 


... 


76 


... 


London ... 


».• 


4,200 


6,687 


6,866 


3,136 


2,866 


... 


174 


189 


357 


604 


Mobile 


•*. 


• •• 


... 


•*• 


... 


• •• 


• .. 


• •• 


• •• 


44 


48 


Monte Video... 


•.. 


• •• 


•■• 


.•• 


... 


• •• 


..• 


117 


219 


• •• 


36 


New Orleans... 


... 


• •• 


• •a 


... 


... 


• •• 


... 


186 


210 


688 


669 


New York ... 


... 


9,486 


13,333 


9,166 


11,790 


10,010 


1,089 


2,727 


1,143 


2,2c8 


386 


Odessa 


••• 


• •• 


• a. 


••• 


... 


• •• 


18 


• •• 


• • • 


10 


5 


Philadelphia ... 


... 


1,276 


2,836 


600 


1,400 


2,076 


168 


222 


636 


260 


234 


Piedmont & Lombardy 


••. 


... 


••• 


• •• 


« • • 


6,966 


6,143 


3:284 


690 


1,227 


Rouen 


... 


••• 


100 


... 


260 


496 


... 


... 


• • • 


... 


• •• 


Rio Janeiro ... 


••• 


••• 


■.» 


•t* 


... 


... 


•.. 


300 


200 


6 


• V* 


Rotterdam ... 


•.. 


70 


t.a 


86 


... 


160 


••. 


39 


43 


78 


66 


Stockholm ... 


... 


t*« 


... 


••• 


40 


126 


... 


... 


••. 


• t* 


... 


St. Petersburg 


■•• 


... 


... 


... 


' ••• 


70 


... 


... 


... 


• • • 


... 


Annual totals 


... 


19,736 


30,660 


22,496 


26,930 


24,336 


8,046 


10,829 


7,139 


6,068 


3,432 
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were employed, directly or indirectly, in the 
marble trade. — (Anniuu-io Economko StatUtko 
dell 'Italia, Torino, 1863. 

Mr. Walton assured me that it might be 
calculated that about £6000 were paid weekly 
at Carrai-a to artists, sculptors, quarrymen, 
boatmen, and drivers, connected with the 
marble trade, a sum not less than £300,000 
per annum. 

Of the marble in blocks about half is ex- 
ported to the United States, which, until the 
outbreak of the civil war, was a steady and 
good market. Of the other half one-third is 
exported to Great Britain, and two-thirds to 
the rest of Europe. A heavy duty is levied 
on Italian marbles in France, in order to keep 
up the demand for home produce. Notwith- 
standing these disadvantages, Carrara marble 
is much used there. The weight of Gairara 
marble is about IGOlbs. per cubic foot. That 
of Sienna marble is about ISOlbs. : it is sold 



by weight. The price of labour at Ganara 
is about 2s. per diem for common labourers ; 
28. 6d. to 3s. for skilled quaiTymen ; 4s. for 
the best and most intelligent workmen. 

As we obtain all the marble viA Leghorn, 
the Custom-house returns which I here ap- 
pend do not specify which is Carrara produce 
and which is really Tuscan marble. 

Imports or Harble fbox Tuscant — (Inolusivk or 
Gabbara Mabblb) : — 



Tears. 


Sawn or othenrice 


Value. 


Bough blocks 


Value. 




manoflKctiired. 










Tons. cwts. 


M 


Cubic feet. 


A 


1854 


443 3 


11,0Y9 


106,601 


66,627 


1855 


265 19 


Y,979 


99,231 


54,677 


1856 


514 14 


20,988 


66,804 


31,242 


1857 


491 


19,640 


84,524 


46,488 


1848 

isSd 


515 16 


29,288 


68,553 


37,704 


593 12 


29,678 


89,740 


49,358 




2,904 4 


118,652 


506,453 


286,996 



AVERAGE PRICE OF THE VARIOUS KINDS OF MARBLE AT THE BEACHES 

OF CARRARA, MASSA, AND SERAVEZZA. 

69 Cubic Genoese Palms, ob 85*817 Engubh Cubic Feet^I Cubic Metbe. 



QUAUTT. 



Statuary, small pieces 

„ larger pieces 

„ very large blocks, op to 

Veined statuary 

Architectural white, bianco chiaro 

Best Falcovaja, bianco chiaro 

Veined white 

Spotted white, Massa 

Ravaccione, Carrara 

Common white, Solajo, Trambiserra 

Bardiglio 

Flowered bardiglio, Stazzema 

jPoomozzo, Carrara 

Fersechino, Levigliani 

Mischio, al Ficale, Massa, about 

Seravezza, miscAio 

-4/rtcano breccia, Stazzema 

Stalactitical marble, Nido del Corvo, Massa 

Fortoro, best veined, Spezia 

Common portoro, Spezia ... 

Black marble, Spezia 

Biassa breccia, Spezia 

Coregna breccia, Spezia «•• 

Marble baths cost at the beach at Carrara, from 

Statuary marble sells at Paris for 



... 
... 

... 
... 



. . . 
... 
. t. 
... 
. t. 
... 
... 



Per EngliBh cubic foot. 



... 
... 
.. . 
... 
... 
.■•• 

} 



s. d. 
17 6 
23 6 

4 3 
4 8 
7 10 
3 10 
3 10 
3 1 

2 7 

3 6 
7 10 



16 4 
6 2 



114 



8. d. 
to 23 6 

— 31 8 

— 47 

— 69 

— 7 10 

— 12 4 



— 48 

— 33 

— 62 

— 12 10 

— 8 10 

— 7 10 

— 16 8 

— 18 10 

— 26 4 

— 28 6 
^ 10 8 

— 7 10 

— 48 

— 70 

— 26 7 
—118 

— 68 6 



Per cubic Genoese palm. 



Francs. 
11-20 to 16-00 



1600 - 

2-75 — 

3-00 — 

600 — 

2-50 — 

2-50 — 

2-00 — 

1-68 — 

2-26 — 

6-00 — 



10-60 — 
4-00 — 



2000 

30-00 

3-76 

6-00 

8'0O 



3-00 

2-10 

4*00 

8.40 

6-60 

6-00 

10-00 

12-00 

16-80 

16.00 

6-60 

6-00 

800 

4-60 

17-00 



{ 



42 or 2900 per 
cubic m^tre. 
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FfiiOB OF Marble Slabs at BBBAvsazA* 



QUAUTT. 



White marble 
Bardiglio 

Flowered bardiglio 
Statuary 
Miichio 



••• 



••• 
••• 
••• 
••• 
••• 



••• 



••• 
••• 
••• 
••• 
••• 



Per square tooL 



8, d. 



9, d. 



6^ 
7* 

10 
1 8i to 1 11} 

1 3| 



Per square palm. 



Francs. 
0-40 
0-60 
0-66 
1-00 
1-00 



to 1*00 



The prices of marble in London flactoate. 
Sig. Fabbricotti hasmformed me that they are 
al^t as follows : — » 



Superior statuary marMe 
fetches as much as ^ ... 

First quality 

Second quality 

Common white, called in Eng- 
land, for some unaccountable 
reason, " Sicilian" 

Veined white. Bianco ehiaro.., 

Carrara " Dove," or Bardiglio. 

Seravezza "Dove," or Bardiglio 

Portoro " Black and Gold" ... 

Paonazzo » ... 

Vienna yellow marble 



Per cnbie foot. 

£3 

£1 16 to 2 

16 to 18 



7 6 to 9 6 

8 to 10 

9 6 to 11 6 

11 6 to 16 

14 to 18 

14 to 15 

1 12 to 2 



LA SPEZL\. 

I KNOW of no Oolitic marbles in Tuscany ; 
bat to the Cretaceous period belongs the 
oelebi'ated and widely-used Portoro of the 
islands of Tino and Palmaria, and the western 
promontory of the Gulf of La Spezia ( Genoa), 
near the ancient confines of Modena and 
Piedmont .The village of Porto Venere, op- 
posite Palmaria, bombarded during late wars, 
and still half in ruins, is of great antiquity, 
having been known to the Romans as Partus 
Veneris. I should imagine it highly probable 
that the Romans employed the beautiful 
marbles near this place, though Targioni 
asserts that the quarries were only discovered 
at the beginning of the 16th century. In 
1823 only two quarries were at work, pro- 
ducing about 8,000 cubic palmi (4,100 cubic 
feet) at 6 francs per palmo, or 48,000 francs. 
(Gnidoni ; Osservazioni geognostiche e minero' 
logiche sopra i monti che drcondano il gdfo 
deUa Spezia, 1827, p. 29.) 

The sti-ata extend from Tino through 
Palmaria, where there is also a quarry, to the 
promontory as far as Castellana, near Cam- 
piglia. The marble is chiefly black, but some 
beds contain bold golden yellow veins of the 
greatest beauty, wliich come out equally well 
when cut in the direction of, or normal to, the 
strike. It takes an excellent polish, and is 
one of the best coloured marbles known, and 
all the more valuable as blocks can be obtained 
of very considerable length. A gi'eat convul- 



sion which has occurred here, and which has 
been so ably described by Sir Roderick Murchi- 
son, may now be more easily studied than 
formerly, for half way to La Spezia, and near 
the newly-ereoted arsenal, is a lofty conical 
hill, crowned with a fort ; the strata have been 
laid bare from the base to the summit by the 
engineers, who are constructing a military 
road up the hill. Seldom does the geologist 
find natural sections so admirably supple- 
mented by human art as here, where the stiiata 
of hard limestones verging on marble are seen 
alternating with thin beds of softer rocks, and 
the violent upheaving power may be tiuced to 
perfection ; in one part of the' valley they 
form a large sjmclinal axis, the strata inclin- 
ing on either side at an angle of 60° with the 
horizon ; further down, the distortion in- 
creasing, the lower beds are actually turned 
over on the upper. 

Several kinds of marble are found near 
Spezia, which are little known in commerce ; 
thus, about half a mile west of the town and 
directly N. of Castellana is the quarry of 
CoBEGKA, where a magnificent and varied 
breccia occurs at the junction of the marble 
beds above described, with the grey dolo- 
mite. 

This breccia seems to be evidently the 
result of metamorphic action, for the wine-red 
ground is nothing but schist, apparently in- 
durated by heat, and forming a paste in which 
are embedded fragments of crystalline white 
marble — bardiglio and portoro. The paste 
might almost be called gabbro rosso. It is 
considered by Cocchi to be of Tertiary origin. 
Few stones are better adapted for inteitial 
decoration, as it takes a beautiful polish, but 
it is excessively hard to quarry. This marble 
re-appears in several places, following a line 
N.N.W. in the direction of the strike of the 
beds. 

At BiAssA, 6 or 6 miles N.W. of Spezia, is 
a quany of breccia, the fi'agments being of 
brownish - white, imbedded in a wine-red 
cement. The beds are collectively about 
40 feet thick. It may be procured in large 
masses, but is difficult to obtain sound, as 
certain flaws run through the rock. There 
is no road within a couple of miles. 



MONTI PI8ANI. 
1h the Pism hill mod of the Tuscan rocttB, 
as Prof. Menegbiiii observes, are leprwenteil 
in miniature. Some of the lower lisjBic limft- 
sloneB have tliere sUo been converted into 
ceroid while marble, aometioiea containing 
metamorphosed fossils, probably PUumlc- 
maria, but never into statuary, for the struc- 
ture is nowhere saccharoidal ; nor do madri. 
muaAte, the unvariable aocompanimenta of 
alatuaiy marble in the Apnan Alps, ever ocenr 
here. The quarries are on the southern slope, 
at BasDO della Duchesia, near Asciaoo. Thi^ 
marble is not so soDDraus as that of Carrara 
althoagh polishing lolerably well ; it is prol 
bably derived from a mon imjnire marly 



Many of the aneient cfatuiibeB and pnblii; 
buildings of Pisa, as recorded by historians, 
are constructed of this marble. ' The oele-. 
bmted Campanile, or leaning tower, built 
by Wilhelm von InnspruiA and Bonnanno 
Ksano, hi 1174, is of Pisan white marble- 
This remarkable bnilding has imdevgoDe oon- 
siderable restoration at different times dnring 
this century, so as te look very ftrah ; in many 
cases entire oolnmns have been removed, and 
Bubstitated by new ones ; the marble em pipy ed 
for this purpose is that of Seravezza. 

The marble columns of the Cam^ile, as 
well as the rectangular blocks which unite 
them to the tower, have flufTerad much from 
the effects of the LSiecdo, a moist sea breeze 
common on this coast. 

To eiplain this action it is necesmv to re- 
mark that the Mediterranean maj be com< 
nared (o avast evaporatingpan, for, asis well- 
known, the current at Oibialtar always sets 
intcardi, while, on the other hand, numerong 
Ui'ge rivers discharge themselves into this lea 
at many points. Thus, having no exit for 
the waters, it contains a &!■ greater proportion 
of salts in solution than the ocean, and the 
sea breezes are charged with a ct^uiderable 
qoantity orminetal matter, which is deposited 
on the cold surfaces of buildings, &c. Every- 
one who has been at Pisa may have often ob-- 
served that when the Libecdo pi'evailed, even 
during the day time, and although the sky 
may have been perfectly clear, tiia marble 
pavement around the cathedral, and the flag- 
stones on the Lmigol'Arno, were b«thod with 
moisture, as if a heavy dew had fallen. 

When the sun shines the salt concentiatea, 
until it becomes a saturated solution ; the 
process of destruction of white marble then 
proceeds slowly but irresistibly. The salts 
(chlorides of calcium, magncgium, Sic.) act 
upon the marble (carbonate of lime) ; a double 
decomposition ensuee, lesolting in the forma- 
tion of two soluble products at the swface 
of the stone, viz., carbonate of soda and 
chloride of calcium. The former may be 
seen in the Campanile as a copiotu dSo- 
re«oeDoe at the jomli, andiugnuting the paita 



nil&ciently sheltered as not to be washed off 
by the lain ; the chloride of calcium worka ita 
way between the oryatalline particles of tiie 
mai-ble below, which it serves to diainteent* 
to the depth of a quarter of an inch. Inpro- 
cen of time the surface of the stone become! 
covered vrith an intensely white pulverulent 
marble, easily detached with a knife. The 
marble so disintegrated is termed in Tuscany 
mKd or addnaio, that is, baked orcakined. 

The ei'Dsion of the marble only tabes place 
on the side exposed te the sea. so much so, 
that while on that side some of the architraves 
of the Campanile have been eaten out to the 
depth of six inches, and many of the coltmine 
have had to be replaced by fresh ones in con- 
sequence, on the land side of the bnihUng 
there is not a trace of decomposition to be ob- 
served throughont the entire height. 

The tower itself has not snffered nearly so 
much as the columns. Some ol the re«tora- 
tion has been of yellowish-grey lunesione tbom 
the Pisan hills. Smgolarly enough, theeor- 
rosive action has been far more powerful here 
upon the cement of the Fsmwano rilieeoiu 
conglomerateblockSiWhlchaK often eroded to 
the depth of 8 imshes, both inside and DutaidD 
the tower, and aasome the mart fantastic 

The greater part of the Duomo, and 
much of the Baptistry, are also of Pisan 
marble, bat along with them nnmeroos ancient 
stones, iMiMight In the Piaan veoels fhan 
foreign parts, have been built into the walls 
of the cathedral, the inscriptimis tidng still 
legible on them. 

The Upper Liaaio miichio of Sta Maria 
del Giudice has been extensively worked of 
lale by several projaietors. Cesalpuio states 
that the fa^e of the baptistry of Pi« is of 
this breccia ; it is white, veined with yellow. 
At la Duohessa, at Agnano, is a quany of 
Jet black marble. This is rather rare in Italy. 
Prof. De Lnca, of Pisa, found, by some in- 
teresting experiments, that the bUck marlv 
limestone of the Uonti IMsani, treat«d wiA 
hydro-chlorio acid, dissolved very slowly, and 
Jontatoed such a large qoantity of carbcm that 
it remained behind as a spongy man, ntun- 
ing the original form. Thismust not, however, 
be confounded vrith the tme black marble of 

Monte Pescaglla, in the Monti Lncched 
{Lucta), furnishes a marble of the same age 
(Neocomian), and very similar to the portoro 
uf Spezia ; that is, black, with lively flesh- 
coloured pink or grey streaks and veinLngs, 
[jombined with calcareous spar. 

CAMPIQLIA. 

At Monie Bombolo, near Campiglia, in the 
Maremme (Qroatto], both statuary and ordi- 
itaty white marbles are fonnd, belonging tc 
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Gbbohetto, Giove, Pabio, and Medici ; but, 
owing to the difficidties of transport, neither 
of them is worked. The grain of Campiglian 
marble is, in general, larger and more lamel- 
lar, and the colour purer white than that of 
Parian marble, which it very much resembles, 
but from which it may be distinguished by not 
giving that bituminous odour, when subjected 
to friction, which the latter emits in common 
with most Greek marbles. The most ordi- 
nary observer, on the other hand, would 
recognise the difference between the lamellar 
structure and pearly lustre of the Campiglian 
marble and the fine grain of that from Carrara 
or Seravezza. 

We know that the Romans worked the 
quarries of white marble near Campiglia, for, 
in this neighbourhood, it served to make 
their milestones on the Emilian way, which 
connected Rome with Pisa ; some of these 
milestones are preserved in the magnificent 
collection at the Campo Santo at Pisa. 
Cosmo I. also employed Campiglian marble 
for the Cathedral of Sta Maria del Fiore, at 
Florence, for which it was used in greater 
quantity than that of Carrara, both to inlay 
the walls and ornament the celebrated dome 
of Biimelleschi. — (BXi^iilf ZHzumariOj tom. 1, 
p. 421.) 

The Bardiglio accompanying these white 
marbles can be at once distinguished from 
all those at Carrara and Seravezza, both by 
its greyish-blue tint and white markings, and 
its lamellar crystalline structure, the bardiglio 
from the other localities being a compact 
marble. 

ELBA. 

In Elba (X^AoTTt), pure white marble is found 
at Cape Ortano, where the ancients had quar- 
ries, taking advantage of its proximity to the 
sea. The grain is very lamellar, resembling 
Parian marble ; the quaiiy was re-opened by 
Napoleon, while exiled in Elba ; that great 
genius at once saw the excellence of the stone, 
but since his departure no one has followed up 
his wise example. Surely this has been a 
^reat oversight. White crystalline but very 
impure marble also occurs at Valdano, near 
Portofeirajo ; it is not to be recommended. 

MONTAGNUOLA SENESE. 

I WILL now pass to the Senese (Sienna), In 
going from Sienna to MassaMarittimathe road 
follows a south-westerly course ; after proceed- 
ing eight miles, and having reached the village 
of Rosia, we finally quit the Tertiary forma- 
tions, on entering a narrow gorge between two 
hills, and ascend for two miles the Rosia, a 
rivulet which debouches at the eastern end in 
the Mei'se, a branch of the Ombrone. A fault is 
to be noticed near Rosia ; the rocks have been 
much upheaved, disclosing the Palaeozoic 
strata, consisting of quaitz pebbles in a talcose 
matrix, a veiy hard metamorphic rock, called 



anagenite. At the western extremity of the 
gorge are schists, containing quartz and 
asbeistos veins. I noticed in one place the 
interesting passage of a variety closely re- 
sembling ordinary tremolite, through true 
asbestos, into silky amianthus-^all in the 
space of a few yards. These are confirma- 
tory evidences of the plutonic agency which 
has upheaved the Montagnuola senese, and 
produced the white marble, slightly veined 
with grey, seen in the valley close to the 
water's edge, and in the cuttings by the road 
side opposite Spanocchia. This marble was 
employed, in 1864, for the Cathedral of 
Florence, and has been largely used for the 
public buildings of Sienna. Common statu- 
aiy marble is found, in small quantities, at 
MoMTE Arienti, of a very fine grain, though 
with distinctly crystalline structure. 

Thus much for the Lower Liassic gi'oup of 
marbles. Of the Upper Liassic this neighbour- 
hood affords abundance. Ascending the emi- 
nence on the right, we arrive in front of the 
ruined castle of Monte Arienti, and enter the 
quarries of the celebrated Oiallo di Siena, a 
splendid marble of a rich Indian-yellow colour, 
sometimes brecciated, the fragments being 
cemented together by a dark purple substance, 
so as so form an agreeable variety of veins. 
The yellow predominates when the frag- 
ments are large, but the interlacing purple 
veins often almost entirely replace it, and 
constitute the Broceatdlo di Siena, Less 
abundant than these is a breccia, which if I 
am not mistaken is no longer worked; a 
white or pale gi'ey gi'ound, clouded over 
with dendritic impressions of a circular form, 
not one-sixteenth of an inch in diameter, 
clearly defined, and perfectly distinct from 
each other, due to the presence of a minute 
quantity of oxide of manganese. It appears 
to be Upper Liassic. The mode in which the 
quarries are worked deserves all reprobation ; 
no inclined planes or even a decent track has 
been made for the conveyance of the blocks 
down the hill ; as usual, much of the mate- 
rial is wasted. 

GERFALCO. 

Another limestone ridge runs north of 
Montieri, and passing west of Gerfalco, forms 
the Comate, a sharp rocky crest, seen from 
Elba and other distant places, as a prominent 
land-mark. At its northern end are quarries 
of red marble, apparently less altered, not 
being crystalline ; and in the neighbourhood 
are seen numerous casts of Ammonites, of 
Forbes' group, Arietes, and more rarely 
Belemnites. Such marbles are known as 
Eosso di Oerfako and Bosso di Montieri, A 
Siennese writer, of the 16th century, quoted 
by Targioni, mentions their being already 
then employed. 

Other variegated marbles are found near 
the Yal di Cecina, at Gherardesca (Fisa) ; 
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such kinds as are much veined are known as 
Broccatello di Oherardesca. They were em- 
ployed for the facade of the church of Sta. 
l^Iaria della Spina, at Pisa, and for the sump- 
tuous Royal Chapel in the church of San Lo- 
renzo, in Florence. (Tai'gioni Tozzetti, Viaggi 
in Toscana, tom. iv., p. 963.) The Porto Santa 



marble from near Caldana and Hava in the 
Grossetano — a delicate peach-coloured stone, 
little esteemed, and not veiy durable, is 
placed by Savi in the Upper Liassic period. 
Quarries were already worked here by Cosmo 
I. (Targioni Tozzetti, Notizie suUa atoria di 
Toscana, p. 206.) 



CHAPTER II. 



ALABASTER. 



Not less interesting than the strata of 
marble are those of alabaster, which abound 
in the neighbourhood of Volterra (Pwa), 
about 40 miles south-east of Leghorn. While 
statuary marble is eminently a royal stone, 
and as such takes its place in the most sump- 
tuous palaces and the noblest architectural 
structures of the world, white alabaster, in 
no point inferior to it in point of purity, 
is employed for making copies of works of 
ai-t, which can be reproduced on a small 
scale with the beauty of the original marble 
statues, but at a fraction of the expense, so 
as to place them within the reach of the 
pockets of the people. 

Pure white alabaster is, I believe, peculiar 
to the west of Tuscany, where it occurs in 
the Val di Marmolajo, near Castellina marit- 
tima, 25 miles from Volterra, and 18 from 
Leghorn. It is found in smooth ovoidal 
masses, sometimes attaining 3 or 4 feet in 
diameter. 

The general section of the strata is : — 

Feet. 

Light-blue bituminous marl 6 

Greyish marls with selenite 6 

Bituminous marls « 6 

Marls and clays containing masses of 

alabaster, irregularly disseminated . 5 to 10 
Marls and clays, and gypsum beds with 

bituminous odour. Beds like No. I. 6 to 10 
Alternations of strata like the above ; 

three of them containing alabaster. 

None but the white is extracted in the 
Val di Marmolajo. 

Statuary alabaster does not lie in direct 
contact with the surrounding strata, but is 
enclosed in an envelope of greyish-yellow 
selenitic marl, at least an inch thick, firmly 
adhering to the surface ; it is worked by wide 
shafts, or by pits, entrance being effected late- 
rally. The distance between the masses of 
alabaster is frequently many yards ; they are 
found irregularly disseminated in four or five 
rows. In the numerous interstices or fissures 
between the marly strata, often an inch or 
two wide, are found splendid limpid crystals 
of selenite frequently attaining nine inches in 
length. 



Pure alabaster is confined to the Miocene 
rocks ; but the coloured varieties extend into 
the Pliocene beds, and are even being pro- 
duced at the present day. The heat to 
which the alabaster beds have been subjected 
was very inferior to that of the ioffioni^ 
whence boracic acid emanates, as I have 
elsewhere pointed out,* and where anhydrite 
is occasionally produced. 

The coloured varieties of alabaster are 
found in many places in the neighbourhood 
of Volterra, and are known in commerce by 
various special names, — ^such as bardifflio, 
agate, &c. 

VARIETY. LOCALITIES. 

Statuary Val di Marmolajo. 

White i Pomarance, AUacio and 

* • \ Ariano. 

Veined white Pomarance. 

Spotted white Pomarance. 

Gesseri, Aununziata and 
Ugliano,nearVolterra. 
Fonte bagni, near Po- 
marance [Fisa) 

Yellow agate Casaglia, S. Lorenzo. 



Agate 



Yellow 

White and yellow. 



Bardiglio, 



Casaglia, S. Lorenzo, 

Allacio. 
Al Pozzo, near Poma- 
rance. 
^Torricella, Ariano, and 
Menamuta, near Vol- 
terra, S. Lorenzo. 
YeYLow bardiglio,.. "Terenzana. 

The price of white albaster from Allacio 

and Ariano at Volterira is 24s.perton 

^ar(%2»o alabaster from Ariano... 19 „ 
Yellow alabaster from Allacio ... 60 „ 

The price of labour for the quarrymen is 
1*40 fr. per diem. 

The market for dlabaster is at Volterra, a 
town where the entire population may be 
said to be directly or indirectly connected 
with the alabaster trade. There is a large 
number of workshops for the wholesale ma- 
nufactm'e of statuettes from plaster of Paiis 
models, as also for turning vases, &c. 

Alabaster cuts very easily with any edge- 

* See Chapter lY . on Bcvado Add. 
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tool, BO that it may be flcolptored with great 
economy ; the last toocheB are made with a 
rasp. Very frequently the statuary alabaster 
becomes saturated with moisture; in such 
cases, previous to finishing the work it is 
placed in a carefully regidated hot-air bath 
where the stone soon regains its translucency. 
The use of white alabaster for ornamental 
work dates from the remotest times of Etrus- 
can art. VolteiTa was then a considerable for- 
tress, and it was a custom to bury the citizens 
in caverns on the hill side, placing the bones , 
or ashes in alabaster sarcophagi, or cinerary 
urns, formed of a single piece of stone, the 
sides being frequently sculptured with bas- 
reliefs representing poetical and mythological 
subjects, and the cover having an allegorical 
reclining figure of the defunct. The Etruscan 
Museum at Yolterra contains a very rich 



collection of such works of art in exoellent 
preservation, as they have been always pro- 
tected from atmospheric influences. 

The coloured alabaster is frequently very 
transparent, and takes a better polidi than 
even the white variety, but its uses are re- 
stricted to the manufacture of vases, orna- 
mental works, mosaics, &c. ; it is much harder 
than the white kind. 

Sig. Amerigo Viti has lately found out a 
process of colouring alabaster artificially, of 
any tint whatever, at the same time slightly 
indurating the stone. This very ingenious 
invention renders it possible to imitate with 
great economy the well-known Florentine 
mosaics, which are made of siliceous stones. 
Some table-tops already manufactured by 
Sig. Viti in this style reflect great ciedit on 
on him. 



CHAPTER III. 



SERPENTINE AND ALLIED ERUPTIVE ROCKS. 



Most of the metamorphoses of the Italian 
rocks a{^ar to be of comparatively recent 
origin ; nor can I find any proof of their ex- 
istence previous to the close of the Mesozoic 
period or the beginning of the Eocene. Ser- 
pentinous rocks then first upheaved the lit- 
toral of Piedmont and Tuscany, where they 
formed the eastern barrier of the Maremme 
— ^probably producing an archipelago of little 
islands, many of them rising to the height of 
several hundred feet, and covered by a peculiar 
flora in certain portions where soil was formed 
by the disintegration of the magnesian rocks. 

Four consecutive and allied eruptions are 
distinguished by Italian geologists. One is 
considered as having occurred during the 
Mesozoic epoch ; the others during the Ter- 
tiary period. 

The geogiaphy of the serpentine eruptions 
has been described by Savi, who enumerates 
four series of them in Tuscany, lying more or 
less parallel to the chain of the Apennines. 
Throughout the whole of lialy, the litho- 
logical appearance of each successive eruption 
is so typical that it may be easily borne in 
mind, smce the elements of which they are 
composed have a widely different chemical 
constitution — probably due to the then molten 
matter having been ejected from different 
depths, perhaps even from different foci. 

Diallagic Serpsniine, — Never enclosing 
fragments of Tertiary rocks; piercing the 
Upper Cretaceous beds ; prevailing colour 
deep olive or leek-green, with metallic-look- 
ing grey or blackish crystals of bronzite, 
£^enerally Dot exceeding a quarter of an inch 



in length ; extremely compact and difficult to 
cut ; susceptible of a fine polish (whence its 
emplo3rment in architecture) ; never accom- 
panied by ores. 

Euphotide or Granit&ne. — Typical form a 
very dense rock, with large crystals of dial- 
lage and milk-white or slightly steel- grey 
crystals of felspar of the hardest kind. The 
latter are replaced in some localities wholly 
or in part by steatite, as at Impruneta, where 
the diallage is easily cleaved by the nail : 
this mineral is grey and very soft, and when 
in large crystals renders the rock unfit for 
building purposes, the constituent parts having 
such very unequal hardness. 

Near Mataiana {Genoa)t the euphotide, 
within a few yards of the serpentine, contains 
crystals of diallage half an inch in length, their 
size diminishing to a quarter of an inch at the 
junction with the older rock — ^whence also it 
is proved to be the newer of the two. In re- 
ceding in the conti'ary direction, the crystals 
of diallage are perfectly developed and 1} 
inch long. 

In contact with the diallagic serpentine the 
euphotide produces a metamorphism of that 
rock, originating the Eanocchiaja. This latter 
is only found within a few yards of the con- 
tact of the two eruptive rocks, and is, there- 
fore, difiicult to procure in considerable quan- 
tities. It is streaked over with green and 
yellow markings, which anastomose like ca- 
pillary blood-vessels. The margin of the eu- 
photide in contact with the sei*pentine is often 
even and polished, as if it had been subjected 
to friction ; frequently a space of an incn may 
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be seen between the sarfiioeSi evidently pro- 
duced during the act of cooling. 

DUyrite or Oreenstone. — Penetrating the 
former ; like it, of Eocene origin ; the diorite 
and serpentine acting on the Eocene macignoy 
a micaceous sandstone, have produced the 
gabbro rosso f a brick-red schistose rock, in 
which the ancient stratifica;tion is sometimes 
clearly visible, though it is ofbener broken 
up into fragments, rendering it very difficult 
to obtain even small specimens without flaws. 
The strata are extremely contorted, and in 
some places have evidently been so altered 
by igneous action in contact with neighbour- 
ing rocks as to have at fii'st sight the ap- 
pearance of having been themselves erupted. 

Serpentine without Diallagef locally tenned 
gabbro verde. — This rock is at once distin- 
guished from the older serpentine, from the 
invariable absence of diallage, a circumstance 
which causes it to be wanting in the hardness 
and strength of the other variety — silicate 
of magnesia preponderating. White steatite 
is frequently found in it in such large <inan- 
tities as to impart to it a soapy feel. This 
gabbro is sufficiently soft to be quarried with 
a pickaxe, while the diallagic serpentine re- 
quires to be blasted with gunpowder. Ex- 
posed to the great vicissitudes of the Italian 
climate, the gabbro becomes very friable, the 
surface readily crumbles, and it weathers to 
a considerable depth : a kind of steatitic clay 
is produced by its disintegration. The colour 
varies in different places, though in general 
consisting of yellow and green, imperfectly 
mixed. The colouring matter is oxide of iron 
or manganese; in some cases, as much as 
2 per cent, of oxide of chromium. 

The surface of the rock has frequently a 
polished greasy appeaiunce ; it does not pre- 
sent any planes, but has followed the sinuosi- 
ties of the rock against which friction has 
taken place. Its structure is so incoherent 
that a blow with a hammer shatters a mass 
into small fragments; but in subterranean 
galleries much pervaded with water it appears 
to acquire much tenacity. Gabbro seems to 
me to be in many places a decomposing rock. 

No feature regarding this serpentine is more 
irapoiiant than that of its being almost in- 
variably accompanied by rich ores of copper 
at its junction with the metamorphosed schists 
or gabbro rosso. These two rocks, similar in 
name, are entirely distinct in most other 
respects : the gabbro rosso is an aqueous, the 
gabbro verde an eruptive rock. The copper 
from the serpentine is not associated with 
galena and blende as in sedimentary rocks, 
but is accompanied by many asbestiform 
minerals. 

The topographical appearance of the ser- 
pentine eruptions is very oharacteristio : there 
is an entire absence of those undulating chains 
or eminences, melting insensibly into one 
another, which enable us to classify hills into 
groups. These rocks form dykes, but more 



generally constitute whole hills of conical 
form, rising abruptly to a considerable height, 
and terminating in rugged, sharp summits. 
The older I'ocks have been much upturned 
and elevated, and are thrown off in every 
direction — ^the serpentine, forming the nucleus 
of the mountains so abundant along the west 
coast of the Tuscan, Modenese, and Piedmon- 
tese provinces, where it generally reaches the 
surface somewhere near the centre, and form- 
ing what I have proposed to call a " pericli- 
nal " axis. The older rocks, nearer the focus 
of action, are the most disturbed. 

Many minerals are peculiar to the junction 
of the gabbro rosso and the Miocene serpen- 
tine; they are chiefly zeolites. The com- 
monest is Gaporcianite, a white ciystalline 
mineral, tinged with pink, in structure re- 
sembling analcime. These zeolites aU contam 
magnesia. They are — 

Magneda 
I>er cent. 
Savite, containing 13-50 

Schneiderite 11-03 

Picranalcime 10*25 

Picrotomsonite 6-27 

Portite 4-87 

Sloanite 2-67 

Humboldtite 2-12 

Gaporcianite 1*11 

Miemmite (dolomite) contains 42*5 per cent 
of magnesia ; gabbro^ from la Spezia, 24*4. 

Galcareous spar very commonly occurs in 
the gabbro in limpid and bohedral crystals ; 
it probably owes its origin to the metamor- 
phosis of the limestones. I consider i^ these 
minerals to have been produced at the period 
of the intrusion of the Miocene serpentine, 
from whence they doubtless derived their 
magnesia. It is also interesting to find that 
large quantities of the limestone in the neigh- 
bourhood have been altered into dolomites— 
the miemmite, a delicate greenish rock of the 
colour of aquamaiine, being a double car- 
l>onate of lime and magnesia. 

Calcareous Serpentine. — The action of the 
serpentines on the limestones which they have 
traversed is very varied. Near Matarana it 
may be very plainly seen on a mouse-coloured 
limestone, where peroxide of iron had im- 
parted a brick-red tinge to various parts of the 
mass. Within a yard or two of the serpentine 
the rock had been apparently broken into 
fragments, which had been cemented by deli- 
cate veins of serpentine flowing into and filling 
up the cracks. This beautiful metamorphio 
rock, called Oficalce, is, in fact, calcareous 
serpentine; it forms a rich combination of 
colours — deep red and dark green, with inter- 
lacing veins of pure white calcareous spar. I 
would ofifer this explanation of its origin ; 
total decomposition of the limestone was pre- 
vented by the pressure ; the caji:\yyciS)Si>^ss^^%s^ 
^paiUaW.^ es.v^<a\\ VX!«k\tf&!^ ^<if»^sv\»»R^ "^ 
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qnantiticB, and completely peroxidized its 
protoxide of iron, which, being no longer iao- 
morphous with the pure carbonate of lime, 
was rejected as the latter ciystallized out in 
various parts. 

The Oficalce of Levanto {Oenoa), a town 
situated in a beautiful little cove 25 miles N. 
of Spezia, has lately been employed to a 
considerable extent. The quarries, which 
are two miles from the coast, have the ad- 
vantage of being situated by the side of an 
excellent new road, and are worked by the 
Messrs. Falconi. As in most other places in 
Liguria, the calcareous serpentine is the re- 
sult of the metamoiphic action of Miocene 
Serpentine without diallage on thin beds of 
Cretaceous alberese limestone alternating with 
beds of indurated day. Where the clays 
predominate they form a cement in which 
are imbedded numerous fragments of serpen- 
tine; the calcareous serpentine assuming a 
liver-red colour by the peroxidation of the 
iron ; the preponderance of 8ei*pentine, on 
the other band, gives it a green colour. 
Numerous veins of pure white calcareous 
spar are found in both kinds. Of the two 
varieties the red is decidedly the most dur- 
able. The transformation of the limestones 
and clays into calcareous serpentine has only 
taken place locally, as in nests, along the line 
of contact of the serpentine emptions, but 
throughout its whole length they have under- 
gone partial change. 

Some of the finest calcareous serpentine in 
Italy is to be obtained in the valley below 
Beverone (Massa and Carrara) j where a new 
quany was opened last year by Sig. A. 
Falconi, of Spezia. The Oficalce is here pro- 
duced by the intrusion of Euphotide through 
the alberese limestone. Its colours are the 
most vivid and varied, and as immense blocks 
of the soundest description may be got out, 
we may augur great success to Sig. Falconi in 
his bold undertaking of opening out quarries 
in this interesting new locality. 

I might speak of the famous quarries of 



Polcevera ( Oenoa), but as they belong rather 
to Northern than to Central Italy, I will 
only mention that they produce a well known 
and much esteemed calcareous serpentine. 

Some quarries of Miocene oficalce have 
been lately opened not far from Leghorn, 
near Gabbro, at Colle Salvetti (Pwa), where 
it has been formed by the intrusion of an 
euphotide eruption through alberese lime- 
stone, maciffno sandstone and Eocene conglo* 
merate schists (schisti galestrini). It presents 
two varieties — that from the hill of the 
Termine is liver-red, and contains a prepon- 
derance of clayey elements; its structure 
being at the same time slightly crystalline. 
Meneghini found that it contains 2*93 per 
cent, of magnesia: the reddish cement is 
infusible and insoluble in acids. The green 
variety from the Orto is softer, and loses 
neaily 47 per cent, of its weight treated with 
acids. It closely resembles in appearance the 
verde antico, which is, however, a different 
thing. 

Numerous as are the serpentine eruptions 
in Italy, the number of places where it is 
worked are very few. The leek-gieen dial- 
lagic serpentine of Prato ( Florence) was lai'gely 
employed during the middle ages for the 
churches of Florence and other towns, where 
it was placed in alteiiiato courses with white 
marble, and was often intended to denote the 
desirable fusion of the "black" and '* white,** 
or Guelph and Ghibelline parties. Fine in- 
stances of the employment of the Prato ser- 
pentine ai'e to be seen in the cathedral of 
Florence and the magnificent tower of Giotto, 
which is a perfect mosaic of ornamental stones. 
Serpentine is, however, so readily acted upon 
by the atmosphere that it has been found 
necessary to restore it in these buildings by 
fresh stone, and it is chiefly for this reason 
that Sig. Carpi has re-opened the ancient 
quan'ies at Pi*ato. For internal decoration 
and furniture it is a very handsome stone, 
but is by no means to be recommended for 
external architecture. 



CHAPTER IV. 



BORACIC ACID. 



In 1742, Targioni Tozzetti, a scientific 
Tuscan traveller, visited the salt works of 
Volterra in his rambles through the Ma- 
remme, and proceeded southward through 
Pomarance to Monte Cerboli, in order to ex- 
amine the curious phenomenon of hot vapours 
which abounded in the neighbourhood. He 
relates how he took a stroll through the valley 
wAicb stretches BOuth-esiBt &om Monte Cer- 



boli, and reached the little ton'ent Possera : 
all around him was a scene of desolation, well 
fitted to strike dismay on the ignorant, but 
eminently suited to the contemplative mind 
of the naturalist, to whom the most dreary 
plains and barren rocks yield ample subject for 
useful and agreeable study. 

His attention, however, was soon attracted 
to the scene around him ; he stood close to 
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a yawning gulf, from which insued rumbling 
noises and disagi'eeable odours ; he wished to 
look down and peep into the mysterious 
chasm to learn something of its nature, but 
his temerity was rewarded by a surly growl 
from within, and his guide told him that 
the noise sometimes resembled a hundred 
bellows, as if Vulcan himself were hard at 
work, while flames issued forth at night after 
very hot days. Though he saw no fire, the 
vapour served as a warning to him to keep at 
a conttiderable distance ; but before long he 
came upon more vapour vents, ioffloni^ and 
little lagoniy or ponds of muddy blue waters, 
boiling vehemently, the imprisoned gases 
producing bubbles increasing in size till suffi- 
ciently large to cause them to burst. Dense 
white vapour, smelling strongly of rotten eggs, 
rose from the lagoni, and ascended to a con* 
siderable height into the atmosphere. The 
ground on which he stood was soft and crum- 
bled under his feet ; the decomposed rocks, 
and some of the efflorescent minerals, were 
new to him, and the subject of many curious 
speculations. The whole of the valley was 
apparently studded with such lagoons, an at- 
tempt to define the number of which was futile, 
connected as they were in many places by 
cross fissures and superficial cracks. Not a 
tree was visible throughout the extent of the 
valley ; the opening of a new fissure was the 
signal for the destruction of all neighbouring 
shrubs, scorched by the subteiranean heat. 
Occasionally, he was told, the lagoni would 
be overcharged by the lain, and their contents 
flow into the Possera, where the heat would 
immediately kill all the fish for a con- 
siderable distance down its course, the den- 
sity of the atmosphere in cloudy weather 
pressing on the columns of vapour, causing: 
them to lie more close to the ground and 
spread themselves horizontally, while the 
gmmbling sounds in the bowels of the earth 
redoubled in fury. Passing on towards Castel- 
nuovo the same lagoons were abundant, but 
of smaller dimensions, and according to tra- 
dition they were on the increase ; on the other 
hand old lagoons dried up, only emitting 
steam at intervals. 

A farm house near Castelnuovo, built 200 
years before, had been suddenly undermined, 
a fumaechio, or incipient lagoon, having un- 
ceremoniously made its appearance in the 
kitchen, rapidly assuming the dimensions 
of a true lagoon. The inhabitants were ut- 
terly defenceless, and bade adieu to their an- 
cestral tenement, the stone walls of which 
were soon attacked by the corroding influence 
of the vapours, and speedily destined, as our 
traveller truly predicted, to crumble to pieces. 
Within certain limits fertile fields were sub- 
ject to be laid waste, and poisonous gases 
escaped, which had on several occasions 
poved fatal : thus he relates how a swineherd 
in charge of forty pigs had been overtaken by 
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the noxious gases ; all the poor anunals were 
killed but one. Another man, who was work- 
ing in an alabaster pit, was suddenly over- 
powered by the escape of mephitic gas through 
the marls, and cried loudly for help to his 
fellow at the mouth of the shaft ; while he 
was being hauled up he was stifled by oppres- 
sion of the lungs, and fell lifeless to the 
bottom. Should any luckless wight approach 
a lagoon too closely he would stand the 
chance of sinking into a quagmire, or losing 
a leg. Sheep occasionally feU victims when 
rushing too carelessly sdong, and after re- 
maining a short time in the water nothing 
but a bleached skeleton remained. Though 
this picture is perhaps rather overdrawn, the 
temperature bemg very considerably above the 
boiling point of pure water, very serious and 
generally fatal accidents must have resulted. 

It would be untrue to say that the aoffioni 
were utterly useless. The skilled peasants 
would cleverly manage to roast their chest- 
nuts in sacks placed over these vapour vents ; 
no small convenience in a district where this 
article is a substitute for bread ; birds, game, 
and cattle made ih^lagcni their winter resort, 
in order to escape from the cold snowy ground ; 
the latter, indeed, occasionally frequented the 
neighbourhood to rid themselves of gad-flies 
and mosquitoes. Our traveller traced the 
vapours principally along the course of the 
rivulet, where they found their way out from 
beneath huge masses of rock; in their vicinity 
a hole made with a stick would frequently 
originate a little pool or lagonedlo, firom 
whence sulphurous vapours poured forth. As 
to the noxious vapours, which are nothing 
but carbonic acid gas, he was told that the 
introduction of a copious supply of water into 
the vents destroyed their power. 

The origin of these remarkable fissures, 
the account of which I have borrowed from 
Targioni Tozzetti, was first pointed out by 
Sir Roderick Murchison, who proved them 
to have the same lineal direction as the axis 
of the Appennines and the serpentine eruptions 
of Tuscany, and to be closely connected with 
recent earthquakes. As the fissures would 
be easily blocked up by detritus, &c., I con- 
sider that they did not exist before the De- 
luge, at which time they would have been 
completely choked up and destroyed. Earths 
quakes, however, are common in Tuscany, 
one having occurred within the last year, in 
the Codi4x deUa Gaddiana it is mentioned that 
in 1820 a fissure was produced bv an earth- 
quake, near Velieno ( vegliani?) m the Vol- 
terrano, whence water rushed out in large 
quantities, great heat being also evolved, and 
a lake was soon formed, which finally attained 
the depth of 80 feet. Ugolino dl Monte 
Catini, quoted by Bepetti, while speaking of 
the neighbourhood of Monte Gerboli, makes 
no mention of Ugooikft^^iVL'JSQ.^gESLV'ik^w'fi^^^ 
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concludes that in the middle ages, when 
Ugolino lived, there were no fissures or la- 
goons in the former place. 

In 1777, Hoeffer, the chemist of the Grand 
Duke of Tuscany, found boracic acid at Monte 
Botondo and Castelnuovo, a fact confirmed 
two years subsequently at Monte Botondo, by 
Prof. Mascagni, well-known for his researches 
on the lymphatic system. 

Gazzeri made some attempt to utilize the 
boracic acid in these waters in 1808 and again 
in 1816 ; Hosffer and Mascagni proposed to 
make borax from them, the latter in 1812. 
Mascagni, however, was too much engaged 
in his scientific labours to carry out his idea, 
for which he even obtained a patent during 
Napoleon's rule in Italy ; he therefore ceded 
his right to Fossi, to whom he communi- 
cated his propositions for placing cauldrons of 
the solution of acid in the lagoons, as in a 
water bath, in order to concentrate it. Fossi 
was the first to obtain boracic acid in any 
quantity from Monte Botondo; and I find 
from the Atti dei Qeorgofili (tom. xvii., 
Fuenze, 1839), that he exhibited white glass 
in Florence as early as 1818, prepared with 
borax made from the lagoons. Messrs. Gaz- 
zeri and Brouzet worked the lagoons of Monte 
Botondo from 1815 to 1818, employing as 
their engineer Sig. Ciaschi, who made fuither 
improvements by constructing artificial la- 
goons round the dry aoffioni^ to utilize the 
hitiierto waste vapours. The poor fellow was 
one day superintending an operation of this 
nature, hi 1816, when he feU into a fissure: 
he was dragged out half dead, and only 
lingered for a few days, during which time 
he suffered the most excruciating torture from 
violent q)asms and frightful bums. Gazzeii 
and Brouzet with great difficulty managed to 
export to France 3 tons 6j^ cwt. of very im- 
pure crude boracic acid in the nine and a half 
months ending April 1, 1818. A small 
quantity of these mineral waters had been 
for many years employed in pharmacy, under 
the name of 8dU Sedativo di Ifombourfft borax 
being considered a calming medicine. 

Thus, for 40 years, little or nothing was 
done, when in 1818, M. Fran9ois Lardsu'el, a 
French gentleman, then staying in Tuscany, 
resolved on the formation of a small establish- 
ment for the collection and extraction of the 
boracic acid. For many years his labours were 
attended with small success. The sale of 
the acid was steady, but the profits were in- 
considerable. He was thus induced to study 
a more economical means of evaporation, 
the expense of firewood used for that purpose 
up to 1827 having swallowed up the greater 
part of his proceeds, the more so as it was 
particularly scarce in that neighbourhood, 
where not a blade of grass was to be seen, and 
road communication for bringing it had all to 
be made by the proprietor of the works. 
A/iermoch tboaght the brilUant idea strock 



M. Lardarel that by some method he might 
take advantage of the natural steam jets or 
soffioni aiising so plentifully from the soil ; 
and at the period I have mentioned he de- 
vised the means of imprisoning and turning 
them to account, which I shall desciibe. The 
process was a triumph for those days, when, 
let us remember, steam was little known as 
an element in manufacturing industry. From 
that moment the produce of the works rapidly 
increased, and the uses to which the boracic 
acid was applied became equally numerous. 

At the present time there are no less than 
nine separate establishments belonging to 
Count Lardarel, all situated within a few 
miles of Castelnuovo (Leghom)^ a litle town 
half-way between Volterra and Massa Marit- 
tima, viz. : Lustignano, Lardabello, Laqo, 
Sasso, Monte Botondo, Sebbazzano, Sam 
Fedebigo, San Edoabdo, and Castelnuovo. 
M. Durval has one establishment at the Lake 
OF Monte Botondo, and a new company has 
just been established at Tbavale, near Vol- 
terra. All these places aie in dose proximity 
to eruptions oigabbro or miocene serpentine, as 
at Monte Cerboli, Serrazano, Monte Boton- 
do, and numerous other localities, where that 
rock has pierced the sedimentary strata. No 
one can call in question the existence of deep- 
seated subtenunean fire in this neighbour- 
hood ; though, during the present century, 
no flames have been seen at the surface. I 
cannot help thinking that these insignificant 
vents can only be subsidiary to the more 
capacious craters of the volcanoes in the 
South of Italy, where more ample space is 
provided for the escape of the gases produced 
by the decomposition of mineral matter. In 
suppport of this theory I will presently give 
a comparison between the two localities. 

The works ara so similai' that it will only be 
necessary to describe in detail that of Ls^da- 
rello, which is highly interesting. This thriv- 
ing little colony is entirely the creation of 
Count Lardarel, and is situated on the torrent 
Possera, below the village of Monte Cerboli, 
three miles from Serrazzano, and six from 
Pomarance. A group of lialf-a-dozen or 
more lagoni are seen on the slope of the hill, 
about half a mile from the main raad, from 
which they are completely hidden by rising 
ground. Some of these lagoni are those 
described by Targioni Tozzetti, but the 
vapour-vents^ — the aoffumi of which he speaks 
— ^no longer exist, as they have been artifi- 
cially converted into lagoni. 

Singularly enough, boracic acid has never 
been found m the solid state at any depth to 
which search has been made, with the ex- 
ception of such places in which it has sub- 
limed ; it is probably either the result of the 
double decomposition of water and a volatile 
salt of boron, according to Dumas' theory ; 
sulphide of boron and water producing boracio 
aoid and aulphiiretted hydrogen, thus :*— 



,BoS« + 2HO=BoO'' + 2H8. 
or KJmply chloride of boiou sad vatec pro- 
dncing lioracb and bydrocUork acids, thus ;— 

BoCl» + 2HO=:BoO' + 2HCL 
in support of which sapposition we only find 
the boracic acid appear when there a water 
present ; ot it may be caused by the reaction 
of sulphuric acid on bontea, such ae tourma- 
line, the granite found not very far o£f being 
so rich in this mmei^ a« to bear the name of 
tounualiniferaui granite. The theory 1 ad- 
vance is tenable, provided we aeeuuie the 
heat to be veiy great. Though sulphuric 
acid is one of the mo3t power^, and txjracia 
acid the weakest, next to carbonic acid, at 
ordinary tempentturee, they exhibit the re- 
verse phenomena at very elevated tempera- 
tures ; in fact, boracic acid under snoh cir- 
cumstances will actoally decompose sulphates 
formed by the action of sulphuric acid on 
borates. Before water is introduced into the 
fissures they are mere loMoni ; borates of 
several bases are most pro£tbly abundant at 
great depth, and ate uninjurrf by the con- 
stant passage of sulpburous vapours, and 
even sulphuric acid, on their way to the sur- 
face, whence the latter escape, but boracia 
acid is not to be detected. Water Iteing now 
introduced lowera the temperature, and the 
balance of affinities is altered, the poweriullj 
coiToding influence of tiie sulphuric acid ou 
the borates is set in operation, whence the 
boracic add is liberated, and asceods iu solti- 
tion with the ejected water and steam. 

The fbllowiag is the analysis of the dry 

SKe isaning nom a toffione examined by 
yen:— 

Carbonle add 57.80 

Nitrogen S4.81 

Oxygen 6.57 

Sulphuretted hydrogen ... l.Sa 

100.00 

Bespeoting the temperature of the fissuies, 
uone have satisbctorily treated the question, 
though it has excited much attention itom 
Pilla, Murchison, Lardarel, Ac 1 think 
that some light is thrown on the street by 
the presence of an instnwtive mineral ronnd 
the laBooni, viz.. Anhydrite (Ca O. 30>), 
evidenUy formed at a temperature at which 
water could not combine with the sulphate itf 
liraeto produce ordinaiygypsum. Whengyp- 
Bum (CaO. 80" -|- 2 HO) is heated to 260" 
Fah., it loeeailB water of crystallisation, and be- 
comes plasterof Paris; but on cooling it again 
absorbs the original quantity of water. When 
it is heated to redness Vtaa does not take 
place, but the mass melts into anenatael, 
which, according io Begnault, is identical 
with anhydrite. The heat, on Ibe other 
hand, could not be very much above redneei, 
[Divided my theory of the borates be oonect. 

The Arst care (h the munfastarei ii Vea 



removal of a certain quaatity of day, and the 
formation of a lagone or basin, of more or len 
circular fbrm, the sides of which have to be 
strengthened by rough stones to prevent them 
6om blling in, the tenacity of the clay suf- 
fidng for the bottom. The usual depth of a 
lagme is from 4 to 6 feet, more rarely as many 
yards; the capacity and depth have to be 
regulated with the utmost care, Bcceidlng to 
the force of the vapour in that particular 
vent. During the period that the workmen 
are employed in digging a lagone, the steam 
is conveyed away into the atmosphere, far 
above their heads, by means of a taU wooden 
chimney, which protects them from being 
scalded. A Bbceam of water has been brought 
to the uppermost lasoon at LardareUo, from 
near the Bagno del Morbo, not a quarter of a 
mile off; this lagoon is about 16 or 20 yards 
in diameter, with a jet of steam in the centre. 
Forcing its way through the fissures by its spe- 
dfic gravity, the water comes in contact with 
the hig1ily-beat«d gases and rocks, and is 
immediately converted into steam, which, 
from its elasticity and enormous increase in 
volume, is ejected with great force, but is 
condensed as soon as it reaches the sur&ce of 
the basin by the colder water around. This 
incessant vaporization of the water and its 
subsequent liquefiustiou produce a great com- 
motion in the lagoon, a turbulent little foun- 
tain rising to the height of a foot, and catuing 
a succession of concentric ripples. All this 
lime there is a copious discharge ot sulphur- 
etted hydrogen, which in one case I distmctly 
perceived at night-time full a quarter of a 
mile Irom a lagoon, and before 1 knew of its 



Having remained 24 houn snUect to oon- 
tinoal agitation, the water, whwh has be- 
come of a slate-blue colour, is let out of the 
lagoon, and passes into a canal, thi'ough which 
it IS conducted into a second liasin at a lower 
level ; thence it passes through several more, 
each lower than the last, though of similar 
construction. In this manner the water dis- 
solves the boradc acid in the fisrores, and 
brioga it up mechanically mixed with it. No 
other object appears to ba attained by making 
all the water pats through the chain of Utgoai 
than to obUun boracic add of uniform density, 
tboagh Dumas expressed to Count Lardaiel 
the opinion that probably, by some ingenious 
device, it might be brought to a saturation of 
IE to 16 per cent. — a great desideratum. The 
temperature of the liquid is considerably above 
212° Fahr., and dense vapours rise for many 
yards above the ground, heating the air so 
much as to render it unpleasant to remain 
long near them. BSoi'escent minerals and 



of the groond, along with sulphur iocmsta' 
tions and many eoi^'**, w.^ i>» 
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pyrites in minute veins in the fragments of 
Focks. 

The water passes at stated intervals, while 
still boiling, into the Vascot a tank, sixty 
feet square, which is covered by a tiled roof 
supported at the sides by slight brick pillars. 
Here the greater part of the mechanical im- 
purities, clay, and the more insoluble sul- 
phates, sink to the bottom, and the water 
regains its limpidity. The next operation is 
to concentrate the solution of acid, which is 
effected in the adjoining building containing 
the evaporating pans: these are so exceed- 
ingly ingenious and simple as to merit par- 
ticular consideration; Oouirt Lardarel, who 
invented them, has given them the name of 
Adrian evaporators. Three parallel series of 
shallow leaden divisions, called Scandli, are 
placed in a line, each being a third of an inch 
below the one before it, from which it is only 
separated by a leaden partition half an inch 
broad, and as deep. The scandli are placed 
transversely, and are 6 feet long by 22 mches 
wide ; they are an*anged under a roof, to keep 
off* the rain, but the evaporation is not in any 
degree impeded, since the sides are open, and 
only a few brick pillars of the lightest con- 
struction are employed to support the roof. 
The length of the building is often several 
hundred feet. At the commencement of the 
operation a man turns a tap, which lets the 
water flow in regulated quantities, from the 
vctsco into the first scaneUOf everything de- 
pending on this precaution ; it now flows on 
from one division of these diaphragm pans to 
another, until, aniving at the bottom of the 
building, it passes along the second row of 
divisions, and finally back through the last 
series into the diagonal comer, whei*e there 
is a large and deep reservoir called the Cal- 
daja a sale. In its progress the water gradually 
evaporates: as I mentioned before, it only 
contained 1 j or 2 per cent, of boracic acid 
when it entered the building, but after having 
passed through fifty or sixty divisions, it as- 
sumes a decidedly yellow tinge, increasing in 
intensity until finally it becomes a bright 
golden yellow fluid, having a characteristic 
odour. The internal arrangements of the 
evaporators, though they may appear simple 
enough, were the result of much thought. 
The leaden pans are supported by beams 
over a low vaulted steam-passage, lined with 
hydraulic cement, to protect the stone-work 
and keep in the heat. For this purpose, a 
soffione is vaulted over with a stone dome, 
about ten feet high, firmly bound with 
wrought-iron bars ; water is admitted, and the 
imprisoned high-pressure steam thereby pro- 
duced acquires immense power, and thumping 
loudly against the dome, the jets of water 
seem ready at every moment to undermine 
the structure. The steam now passes through 
the vaulted passage into the lower chamber 
a^ the evaporators, and, haying traversed it 



from end to end, finds its way out into the 
open air through a chimney at the opposite 
end. What formerly took 62 hours to 
evaporate, is perfoimed by this beautiful 
contrivance in 12, the expense being also pro- 
portionably diminished. 

From the caldaja a sale the syrupy liquor 
is periodically conducted along a wooden pipe 
to the Boilajo, or crystallizing house, in which 
a series of large barrels, tonnet 8 or 8 j^ feet in 
diameter, are arranged in a line. When it is 
desired to fill them, all that is necessary to be 
done is to remove a plug placed over the 
centre of each barrel in the pipe which runs 
round the building : the liquor remains four 
days in the barrels, during which time it has 
ctystallized at the sides and bottom to the 
thickness of several inches, the liquid porti<»i is 
then withdrawn by removing a plug, and finds 
its way along a longtitudinal drain, by which 
means it is all saved for future use. No one 
could fail to admire these beautiful proeesses, 
whose characteristic merit is that they do not 
necessitate anything being lost. 

The boi'acic acid ciystallizes in hexagonal 
plates, about the size and thickness of a wafer, 
naving a flaky appearance and pearly lustre. 
From their peculiar form they naturally retain 
much water mechanically mixed, so that they 
ai'e first put in large wicker baskets, CorheUi, 
to drain, and then emptied out on the floor of 
a large airy chamber, called the Aseiuffotqfo, 
or diying house. The brick floor is heated, 
like the evaporatora, by steam passing through 
an underground chamber. The boracio acid 
being spread out in thin layers on the floor, 
is stirred from time to time with a wooden 
rake, and the ciystals, while losing their 
sharp angles, separate in great measure from 
each other. When dry, nothing remains to 
be done but to shovel up the mass of ciystaJs 
and remove them to the warehouse, where 
the produce of all the establishments is mixed, 
to ensure its being all of unifonn quality. It 
is then put in large bairels, containing 2,000 
Tuscan lbs., or 13^ cwt., and conveyed to 
Leghorn, whence the greater portion is ex- 
ported to England. 

The table (See page 34), very kindly given 
me by Count Lardarel, to whom I may be per- 
mitted to return my best thanks, shows the 
production of the works commenced in 1818 
by his late father. The weights are reduced 
into English tons. 

The first impression produced on my mind, 
after having gone through the whole esta- 
blishment, was the marvellous smplidty of the 
successive processes, almost everything being 
performed by Nature : little has to be effected 
by human agency but to convey water to the 
lagoni and regulate the supply in the various 
operations, to empty the barrels, and spread 
out the crystals on the floor to dry. Such is 
the work allotted to the 40 men who are em- 
loyed at Lardarello on ordinaiy occasions. 
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From 1818 to 1828 (tenyeare) 
1829 „ 1838 (ten years) 
1889 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1860 
1861 
1862 
1863 
1864 
1866 
1866 
1867 
1868 
1859 



• • • 
••• 
••t 

••• 

• •• 
••• 
••• 

• • • 
••• 
••• 
••• 
••• 
••• 

• • • 



••• 



Tons. cwt. 

621 16 

4,870 6 

748 18 

878 13 

886 6 

923 16 

923 16 

923 16 

923 16 

1,043 13 

1,043 13 

1,043 13 

1,043 13 

1,048 18 

1,140 

1,166 19 

1,208 19 

1,319 7 

1,832 19 

1,427 1 

1,711 4 

2,026 10 

1,830 18 



Total 29,972 18 

Or, Tuscan pounds 86,166,917 

In 1861, more than 1,800 tons. 

They commence at 4 a.m. in summer, and at 
sun-rise in winter, and only work on an average 
four &r five hours daily : thus I anived at 10 
a.m,, but they had finished for the day ! The 
art of procuring boracic acid is, however, very 
haiTassing ; sometimes the side of a lagoon 
break in, or there is not sufficient water ; per- 
haps through carelessness on the pait of the 
men the steam supply diminishes at a parti- 
cular spot, as is liable to occur, unless they 
regulate the quantity of water accordingly ; 
the inevitable consequence is that the lagoon 
becomes useless, and the steam seeks an easier 
vent for itself elsewhere. In some cases it 
forms a new aoffione a hundred yards oflf, or 
else, unable to force an immediate passage to 
the surface, it is needful to have recourse to 
boring, and a perfectly new lagoon is con- 
structed, This operation is by no means an 
enviable task ; the ground feels so hot near 
fissures which do not quite reach the surface, 
but from which steam issues out in minute 
jets, that I had my feet scorched through a 
veiy thick pair of shoes, and one is warned to 
retreat, since a few steps further on would 
probably cause one to sink into a hidden 
cauldi'on, or steam-bath. Around this place 
are fragments of alberese limestone, the gradual 
metamorphoses of which are very visible ; first 
the rock, which has a dirty-brown discolora- 
tion, is shivered and rendered friable, and in 
other places absolutely converted into gyp* 
sum, as has been described by Savi and 
Meneghini ; besides these there are days and 
marls of the Eocene, Miocene, and Fleiocene 
formatioDg. 



I should not consider my description of the 
lagoons complete without being permitted to 
turn the attention of the reader to the charac- 
ter of Count Lardarel, the originator of the 
works, who only died in 1868. Endowed 
with great enthusiasm, combined with indo- 
mitable peraeverance, he carried out many 
grand ideas ; his mind seems ever to have 
been bent on some useful project. He became 
the master of a tmly colossal fortune by his 
well-merited and praisewoiihy exertions ; nor 
did he selfishly keep his gains to himself, but 
laid them out usefully, and, by giving em- 
ployment to a great number of the working- 
classes in Leghorn and other towns, as well 
as on his establishments, he rendered great 
public service. We have to thank him for 
the extensive use the boracic acid glaze has 
been able to acquire in the manufactories of 
Lancashire ; and Italy, his adopted country, 
will ever be grateful for the oasis which he 
has planted in the midst of the most sterile 
lands of the Maremme. A picture of the 
Fiazza delV Indmtria^ at Lardsurello, will con- 
vey some idea of the man. 

On one side is a handsome block of 
buildings, including the necessary offices, a 
laboratory, museum of mineralogy, apothe- 
cary's shop, philharmonic society, boys' and 
girls' schools, and weaving looms for the wives 
and d aughters of the workmen . In the centre 
of this terrace is a very handsome church, the 
priest also perfoiming the office of school- 
master. Opposite is a neat and spacious hos- 
pital, to which are attached a physician and 
surgeon, as is the case in all the other estab- 
lishments. On another side is the house 
where the count lodges when he comes to in- 
spect the works, and a neat little theatre, 
where the men amuse themselves by getting 
up plays. In the centre of two large squares 
are the marble statues of the late Grand 
Duke Leopold I. and an allegorical figure of 
Industry. I might mention the establishment 
of road communication, by means of a bridge 
which cost £20,000, over ground very unfa- 
vourable for its erection ; the space under one 
of the archways having been msuie into a paper 
manufactory. I must not forget the shops 
where the men may purchase necessary 
commodities, nor the model lodging-houses, 
where they have apartments for themselves 
and families. Who can view these institu- 
tions, so well calculated to advance the social 
condition of the too ignorant working classes 
in Italy, without being paidoned for digress- 
ing for a moment from the more beaten track 
of technological description ? 

The count established a fund, by which the 
men, sacrificing a day's wages per month, are 
free to the enjoyment of wie whole of these 
liberal institutions, including house-rent. As 
might be anticipated, the apothecaiy's shop is 
largely frequented bv villagers from the 
neighbourhood, who obtain drugs free of ex- 
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pense. The late Grand Duke of Tuscany, 
alive to the good which M. Latdarel had 
done and was doing, ennobled hiin with the 
title of Count of Monte Cerboli. If I were 
asked to erect a monument to him at Lar- 
darello, I would place no statue, but simply 
copy the beautiful epitaph applied to Sir 
Christopher Wren, in St. Paul's Cathedral, 
London, *' SimonutnerUumqucBriSteircummiee,** 

The lake of Momte Rotondo, belonging to 
M. Durval, contains 3^ of boracio acid in 
solution, the maximum of impurities being 
16 per cent., chiefly sulphates of lime, am- 
monia, alumina, and magnesia, hydrochloric 
acid, and free sulphuric acid, with traces of 
organic matter. The area of the lake is 
about 18 acres. M. Darval pi*oduced from it 
64 tons in 1854 and 142 tons in 1855. 

Within the last year Prof. De Lucahas 
analyzed two specimens of boracio acid from 
M. Durval's works; these he has kindly 
communicated to me, and not having been 
published before, they are additionally valu- 
able, and are as follows: — 





Ko. 1. 


K0.2. 


Anhydrous boracic acid ...... 

Water 


50-7 
36-9 
9-1 
0-2 
1-0 
M 
05 
0-8 

traces. 


46-6 
40*4 


Sulphuric acid 


9-5 


Chloiine 


O'l 


Silica 


1-2 


Magnesia 


1-3 


Lime 


0-6 


Ammonia 


0-4 


Potash, soda, alumina, oxide 1 
of iron,and organic matter J 


traces. 


Totel 


99-8 


100-1 



181 
84-8 



Impurities in the above 12-2 

100 parts give of crystallized i gg.Q 
boracic acid j 

Tbavale. — Within the last two or three 
years a new company, called the Soeieii 
Anonima di Travale, has commenced opera- 
tions near Montieri (Fita)^ for extracting the 
boiacic acid which is there lound in small quan- 
tities, associated with a large proportion of sul- 
phate of ammonia. The locality is north of 
the fracture we have been describing, but it 
remains to be proved whetlier it ofTera such a 
biilliant future as the other lagoons. 

The remarkable analogy between the la- 
goons and volcanic craters will be best seen by 
a comparison of the products found in their 
I'espective places. 

The following is a list of some of the gases 
and minerals from the Tuscan boracic acid 
lagoons, compared with those from Vulcano, 
in the Lipari Islands, &c. , which will show their 
intimate connection with volcanic action : — 

1. Sulphuretted hydrogen is found in large 
quantities, as at Volatno. PiDa remarks that 



Vesuvius emits hydrochloric acid in great 
abundance, as do Etna and all other active 
volcanoes, while quiescent ones pour forth 
chiefly sulphuretted hydrogen, which is dis- 
engaged at lower temperatures than is neces- 
sary to liberate the former. ( Trattato di Geo- 
logia, tom. i., p. 244). 

2. Sassoline, Boracic acid, BO'. 8 HO ; 
also in Vulcano :— 

Boracic acid 56*4 

Water 43-6 

100-0 

3. Hayesine, Borate of lime, CaO. 2 B0»+ 
3 HO ; also at Iquique, Peru : — 

Lime 20-86 

Boracic acid 51-13 

Water 26-25 

Silica, Alumina, and Mag- 
nesia 1-76 

99-98 

4. Lagonite, Borate of iron, Fe« 0*.3B0» 
-f8 HO ; as incrustations : — 

Sesquioxide of iron 36-26 

Water 1402 

Boracic acid 47-95 

Magnesia and loss 1*77 

100-00 

6. Lardarellite, Borate of ammoniai 
NH*0. 4 B0»+ 4 HO :— 

Ammonia 12-73 

Water 18-32 

Boracic acid 68-56 



99-61 

6. Borax ? NaO. 2B0« -f 6 HO :— 

Soda 19-25 

. Water 37-19 

Boracio acid 43*56 

100-00 
(Ordinaiy boiax contains 10 atoms of water.) 

7. Mascapime, NH*0. SO* + 2 HO; also 
in the Lipan Islands :-^ 

Ammonia 34*67 

Sulphuric acid 52-33 

Water 1200 

99-00 

8. Gypsum, CaO. S0» -}- 2 HO (Impure). 

9. Selenite, CaO. S0» -h 2 HO. 
10. Anhydrite, CaO. S0» :— 

Lime 41*2 

Sulphuric acid ,.,. 5^*% 
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11. Alum (probably ammonia and iron 
alums). 

12. Sulphate of magnesia (rare), MgO. SO'. 

13. Sulphate of ammonia. 

14. Iron pyrites, Fe S«. 

15. Sulphur incrustations, S ;— also in the 
Lipari Islands. 

16. Besinous quartz, SiO>. 

17. Common salt : — Na CI. 

The connection between the toffioni and 
volcanic craters has been proved in a remark- 
able manner by the discoveiy of boracic acid 
crystals in the minor crevasses produced near 
Torre del Greco during the eruption of 
Vesuvius in the winter of 1861. 

The boracic acid crystals are far from pure, 
containing a small quantity of numerous sul- 
phates, mechanically mixed. In 1842, Witt- 
stein (Rapp. ann. de Berzdius), published the 
following analysis : — 

Crystallised boracic acid (3 HO. BO^). 76-494 



branch of industry an enormoua quantity is 
consumed. 





'Iron 




... 


0365 




Alumina 


• •• 


••1 


0-320 




Lime 


• • • 


... 


1-018 


Sulphate of - 


Magnesia ... 


• •• 


..• 


2-632 




Ammonia ... 


• • • 


... 


8-508 




Soda 


• •t 


... 


0-917 


t Potash 


• •• 


... 


0-369 


Chloride of Ammonium ... 


• •• 


... 


0-298 


Water of crystallization of the alwve 




sails... a* .*• .•• .*. 


••• 


..• 


6-557 


Silicic acid 


• •• 


... 


1-200 


Sulphunc acid combined with boracic 




ttvILL ••• ••• ••• ••• ••• 


• •• 


... 


1-322 


Organic mati 


ter and sulphate 


of iron... 


traces. 



100000 

The amount of foreign salts has veiy con- 
siderably diminished since the lagoni were 
first made use of; I believe it is not more 
than 13 per cent, at this time. In order to 
purify the crude produce, which is not done 
in Tuscany, nothing fui*ther is necessary but 
to re ciystallize it once or twice. 

It will suffice to mention that the uses of 
boracic acid are only limited by the supply. 
The greater part of what Count Lardarel 
produces is exported to England, that of M. 
Durval supplying the necessities of the French 
market. 

The Custom-house returns show that the 
importation of boracic acid (see next column), 
produced by Count Lardarel and M. Durval, 
from Tuscany into England, has been as fol- 
lows ; the quantity of olive oil is given for 
the sake of comparison, as being better known 
to the public. 

Thus the sixth part of the imports from 
Tuscany into England, representing £100,000 
per annum, is derived from the evaporation 
of mineral waters, an item second only in yalue 
to the celebrated oils of Lucca and other 
parts of the country. 

Mr. Wood, of Liverpool, applied boracic 
nn,W /rt o-Iavn'nar nniiptrv in J 820. and for that 
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BOBACIO ACI9. 


Value of OllTe oil 
imported flrom 


Total Im. 


QaanUtiei. 


Value. 


Tuscany duriuK the 
same period. 


ports ttovx 
Tuscany. 


1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 


tons. cwt. 
935 1 
1,038 8 
1,185 9 
1,338 16 
1,253 
1,246 12 
1,156 16 
1,786 17 


• •• 

106,691 

121,163 

110,264 

87,192 

73,157 

94,846 


i8 

68,863 
142,893 
130,711 
103,914 
123,892 
117,398 


i8 
.«• 

76'l|695 
747,967 
664,437 
634,494 
638,600 
648,460 


Tota 


Jf 


£593,313 


£687,661 


£3,377,46S 





The glaze for common English porcelain 
differs only from that employed for figures 
and ornaments in the amount of borax and 
silica. Their respective composition is : — 

Felspar 45 ... 46 

Silica 9 ... 12 

Borax 21 „. 15 

Flint Glass 20 ... 20 

JNlCKei ••• ... ••• ... 4 .. 4 

Minium 32 ... 12 

—(Dumas, Traits de Chimie,iom, ii., p. 266.) 

With silicates of the alkalies and various 
metallic oxides, it forms that beautiful and 
brilliant greenish-yellowish glass, made at 
Sevres, of which the composition is given 
below : — 

Silica 19*23 

Protoxide of lead 67*64 

Soda 3*08 

Boracic acid 7*00 

Peroxide of iron 6-12 

Oxide of zinc 2-99 

Antimonic acid 3-41 

Potash 0*44 



100*000 
— (Salvetat, Annates de Chimie et de Pkt/siquet 
3ieme s^rie, tom. xv., p. 122.) 

M. Mags, of Cliny la Garenne, near Paris, 
manufactures glass of boro-silicates of potash 
and zinc, boro-silicates of soda and zinc, and 
boro-silicates of potash and baiyta. 

I was informed by several persons that the 
vines in the neighbourhood of the lagoons do 
not get the Oidium disease, which may pos- 
sibly be attributable to the sulphurous vapours 
which arise so plentifully and pervade the at- 
mosphere — perhaps even in a less degree to 
the sulphuretted hydrogen ; hence this loca- 
lity is well adapted for the growth of vines, 
wherever the soil in the lower valleys ad- 
mits of their cultivation. May not this con- 
tinual vapour of sulphurous acid be the chief 
reason of the excellence of the celebrated 
wines of Vesuvius? For a similar reason, 1 
would ascribe the superiority of the Canary 
wines as much to the sulphurous bath to which 
they are subjected, as to the richness of 
the BoU« thoueh that also is incontestable. 
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CHAPTER V. 



ROCK SALT. 



The Royal salt works of Volterra {Pita) 
are the most importaut m Central Italy ; they 
are situated on the river Ceciua, within three 
miles of the town of Volterra, and 40 from 
Leghorn. 

Unlike the well-known salt deposits of 
Cheshire, Prussian Saxony, &c., which belong 
to the Triassic formation, the rock salt of 
Volterra occurs in beds varying from 15 to 
40 feet thick, in ash-grey Miocene or Middle 
Tertiary clays. I shall several times have 
occasion, in the course of the present publica- 
tion, to allude to the circumstance that many 
of the most valuable minerals in Central Italy 
originated in Tertiary times, a fact which I 
developed some years ago in a paper I pre- 
sented to the Geological Society of London. 

There are eight pits, of an average depth 
of an hundred feet, from whence the brine is 
pumped by horse-power, and conducted along 
a wooden canal to the salt works. As some 
of the pits furnish weaker brine than others 
they are only occasionally employed in dry 
seasons, when the brine, becoming too strong, 
requires a judicious admixture of water con- 
taining less salt, in order to reduce its specific 
gravity to 20*^ or 21® of Beaum^'s areometer, 
which experience has proved to be the most 
convenient strength for evaporating. 

The pits being supplied by water filtering 
natm*ally through the soil, tihe brine con- 



tinually varies in strength according to the 
direction of the wuid and the amount of rain 
that falls. 

The method of manufacturing salt at these 
works has undergone considerable change and 
improvement during this century. The salt 
works at present consist of two principal large 
buildings, each provided with two complete 
evaporating apparatuses. The pans for eva- 
porating the brine {caldaja di Salinazione) 
are made of boiler-plate, and are 28 feet 9 
inches long, by 21 feet wide and a foot deep. 
To each pan are attached two othere, of some- 
what larger dimensions, for concentrating the 
brine. Each of the biine pans is provided 
with three fire-places, for burnings wood ; the 
waste heat is turned to account for the con- 
centrating pans. 

Until very recently four pans were enough 
to supply the demand for the whole of 
Tuscany, but as the price of the salt has 
been reduced very considerably of late years, 
the consumption has increased, and they are 
no longer adequate to the purpose. 

No returns are preserved of the quantity of 
salt produced at these works up to 1821, but 
the present director, M. Brasseur, very kindly 
furnished me with the statistics for the last 
40 years, with the annual cost price, which 
will form an important addition to these re- 
marks. 
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THH Royal Salt Works op Volterra. 
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Qnantitj 
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Manofiictared. 












Tons. cwt. 


Per 1,000 kUos. 


Per cwt. 


1821-5, mean of 6 years 






6,470 6 


41-82 frs. 


Is. 8^d. 


1828-32, 


71 M 






6,273 16 


38-23 


Is. 6|d. 


1849 ... 








6,660 4 


31-86 


Is. 3|d. 


1850 ... 








6,908 5 


80-32 


Is. 2|d. 


1851 ... 








7,170 9 


30-32 


Is. 2|d. 


1852 ... 








6,837 13 


31-64 


Is. 3s d. 


1853 ... 








8,744 13 


26-05 


Is. OJd. 


1854 ... 








7,023 6 


28-81 


Is. 2id. 


1855 ... 








6,896 5 


28-63 


Is. 2d. 


1856 ... 








7,321 11 


27-06 


Is. IJ 


kl. 


1857 ... 








7,221 1 


26-89 


Is. 1; 


4. 


1858 ... 








6,754 7 


27-72 


Is. li 


d. 


1859 ... 








7,234 10 


27-84 


Is. 1 


d. 


1860 ... 








7,982 13 


28-55 


Is. 2fd. 


1861 ... 








6,777 7 







Eight per cent, tare is allowed for water mechanically mixed with the salt after weighing 
it. The retail price of salt is 33 francs per 100 kilogi^mmes, or 13s. 6d. per cwt. 

There are 90 worbnen at the salt works of Volterra, who with their families make a total 
of 220 persons who live by this branch of industry. 
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CHAPTER V, 



moN. 

Elban Ibom Mikes. 



The whole of the Elban iron mines are the 
property of the Government. The late Go- 
vernment of Tuscany worked them on their 
own account up to 1851, when a loan of 
12,000,000 Tuscan lire (£400,000) at 6 per 
cent, was negotiated with Messrs. Bastogi and 
Co., of Leghorn, for thirty years, with a cer- 
tain per ceniage on the profits — the smelting 
establishments on the mainland being given 
as a mortgage. The mines are under the 
immediate superintendence of the Minister of 
Finances, to whom the director hands in his 
reports. The metallurgical department at 
FoUonica isHnder M. Ponsard, who has heen 
recently appointed, and to whose scientific skill 
great improvements are due. There is no en- 
gineer on the island, the affairs being managed 
by M. Uirich, a gentleman residing at the 
Marina di Rio, who, with the title of Ad- 
ministratore all' hola, has charge of the ac- 
counts, the superintendence of the various 
mines, and the shipment of the ores. The 
title of the Company is Administrazione eoin- 
terestata deUe R, B, miniere e fonderie di ferro 
defl* Elba; there are 24,000 shares, each 
originally of 1,000 Tuscan lire (£33 6s. 8d). 

The largest mine is that of Rio, the only 
one permanently worked up to 1851 : since 
that period a very considerable excavation has 
been made at Capo Calamita ; other smaller 
mines have been in activity for several years 
at Terra Nera and Rio Albano ; one at a spot 
called the Vigneria, though distant half a mile 
from Rio, may be geologically considered as 
part of it; the former is worked from the 
seashore, the latter is considerably higher up 
the hill. Such are the localities hitherto in 
operation ; they each present peculiar features 
of interest, which render it convenient to 
consider them apart, after taking a more 
general view of the subject. 

All the iron ore extracted in Elba is re- 
markable for its purity and richness; fifty- 
two per cent, is there considered poor, the 
average being sixty-five per cent. It is abso- 
lutely free from the impuiities so commonly 
found in British iron ores, especially in clay- 
iron stones, such as phosphorus, sulphur, <fec., 
small portions of which are extremely detri- 
mental to the quality of the metal they pro- 
duce. Wliile the quality of the Elban ores 
is second to none in the world, the quantity 
is so prodigious that, notwithstanding I had 
heard so much about it before my visit, and 
had consequently formed high expectations, 
they pjvred to be any thing but oveiTated. 



Elba is truly an island << whose stones are iron, 
and out of whose hills thou mayest dig brass.*' 
In order to proceed as systematically as pos- 
sible, 1 will take a topographical recormaiatanee 
of the island of Elba, especially the eastern 
portion, to which the iron mines are entirely 
confined. 

Let us suppose the island to be submerged 
50 feet, we should then find it to present a 
totally different outline. The western por- 
tion, constituting Monte Capanne, would ap- 
pear as a lofty and rugged granitic mountain, 
either forming an island, or imited by a narrow 
isthmus to a second group of hills, entirely 
differing from it in origin and appearance. In 
facti the foimer is a precipitous igneous mass, 
with an iron-bound coast ; the latter a series 
of gently undulating limestone and schistose 
hills, pierced in various directions by dykes 
and intrusions of serpentine and allied eruptive 
rocks. To the north of this we should find 
several small islets, formed of porphyritio 
rocks, altered granites, pegmatite, schist, and 
serpentine ; one of these would correspond to 
the hill on which stands the fort of Porto- 
ferrajo, and several others to those on which 
are established coast-guard stations. The har- 
bour of Portofen-ajo would no longer exist, 
and the site or the town be for the most part 
under water ; while a narrow arm of the sea 
would pass from Portoferrajo on the noi*th to 
the Golfo di Longone on the east, and the 
Golfo della Stella on the south, cutting off to 
the east two large islands, of which I am 
about more particulaily to treat, as containing 
such abundance of iron ore. 

Commencing at Monte la Sera, a chain of 
lofty hills runs southward for several miles 
to Monte Serato, flanked on the east by 
lesser hills; upon one of these is built the 
chapel of Sta. Catterina, the rock being ser- 
pentine in contact with limestone. A mile 
beyond is the conical peak on whose summit 
stand the dismantled ruins of the Toito di 
Giove. If we ascend to the top of Monte 
Giove, we shall see the relative positions of 
the mines of Rio and Rio Albano ; the former 
about a mile to the south, the latter at 
an equal distance in a north-easterly di- 
rection; the little excavation of Vigneria 
lies mther nearer to the south-east, but though 
hidden, its position may be easily guessed 
by the little boats which lie off the beach, 
dairying the eye southwaixi, the view is 
shut out by two lofty hills, Monte Fico, 
and the limestone ridge of Monte Arco, 
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Behind this latter eminence, 4J miles in a 
direct line from where we are supposed to be 
standing, is the mine of Terra Nera, situated 
on the slope immediately overlooking the 
Gulf of Longone. These mines have been 
formed in places where the quantity of the 
iron was supposed to be the greatest and 
easiest of access, but numerous veins traverse 
the rock in the intermediate spots ; some con- 
sist of excellent peroxide of iron, others sili- 
cates of less industrial importance. The 
general direction, drawing a line through 
these various points', will be a little east of 
north to west of south. Following precisely 
the same course southward across the Gulf of 
Longone, is another interesting group of iron 
workings at Capo Galamita and Monte Gala- 
mita (the loadstone cape and mountain), so 
called because the mass of the ore is magnetic 
iron, the slope of the hill down to the sea 
level being almost entirely covered with a 
deep deposit of the best mineral, with little 
intermixture of hiferior ores. 

The firot authentic mention of the Elban 
iron mines is by Hecatceus, a few years after 
the death of Tarquinius Superbus, last king 
of Rome, and therefore verging on 2,400 
years, a period which, if doubled, would carry 
us back to the youth of Methuselah. 

The Greeks were early acquainted with 
Elba, under the name of ^thalia, AWdXriv; 
aiedKij signifies soot^ and Cerda says that the 
name was derived from the fttmaces em- 
ployed for smelting iron, a metal in which it 
was very rich. We may possibly attribute 
the origin of the iron mines to the successors 
of the Argonauts ; Portoferrajo was called by 
the Greeks At/t^v Apyovsy or Portus Ar- 
gous, from Argo, the vessel which conveyed 
Jason and his 54 Thessalian heroes, whom 
Strabo distinctly believed to have landed in 
Elba. We may infer that the Etruscans 
ver>' early worked iron in Elba, since I heard, 
during my stay at Portferrajo, that Etruscan 
iron coins had been discovered in the island. 

<* Ilva was celebrated in ancient times, as it 
is at the present day, for its iron mines ; these 
were probably worked from a very early 
period by the Tyrrhenians of the opposite 
coast, and were already noticed by HecatsBus 
(circum. 520 B.O.), who called the island 
Aiedxijf indeed its Greek name was generally 
regarded as derived from the smoke of the 
numerous fiiinaces employed in the smelting 
of iron." (Diodorus Siculus ; v. 13.) 

Virgil, alluding to the troops which accom- 
panied ^neas from the Tuscan coasts, sings 
of Ilva, the noble island, blessed with inex- 
haustible quantities of ores of steel (ores from 
which steel was then manufactured). His 
account is just such as I should myself give : 

" Sexcentofl illi dederat Populonia mater 
Axpertos belli Jarenes ; ast, lira trecentos 
Inrola inezhaustis clulylnua generofla metalliB.** 

(jtOtetdf lib. z., 172.) 



Varro (bom b.c. 116) says that ii-on ore was, 
indeed, abundant in Elba, but in order to be 
smelted it had to be taken to Populonium, 
a cHy of Etruria, not fai* distant from the 
island. 

About the Christian era, Strabo alludes to 
the iron mines of Elba as nothing new, and 
specially mentions that the ores were taken 
to Populonia to be smelted, since the island 
did not afford facilities for the requisite me- 
tallnrgi^ operations. What the difficulties 
were he does not inform us, though I conceive 
the want of forests, which had been previously 
cut down, quite a sufficient reason. <* Optime 
a Populonio solvunt tres illas insulas (iEtha- 
liam, Cemiam, Sardiniam) petituri, quas et 
nos vidimus Populonio conscenso et metalla 
qusBdam ibi locorum deserta : vidimus etiam 
qui ferrum ex ^thali4 allatum elaborarent. 
Non enim e& in insuU fomacibus liquari pot- 
est ; sed statim atque effossum est in contin- 
entem perfertur." ( Geographice, lib. v., cap. 
ii., § 7.) Populonium is the best starting 
point for those who set sail for Elba, Corsica, 
and Sardinia. These islands were visible on 
ascending the heights above Populonium,* 
and also certain alnndoned mines ; we like- 
wise feU in with some of the men who work 
the iron ore brought from ^thalia, as they 
cannot smolt it in furnaces in the island itself, 
so that, when extracted, it is at once shif^d 
to the continent. This explains the passage 
in Aristotle (bom b.o. 384), which alludes to 
PcpuUmioferro; t.e., Elban iron, smelted even 
in nis time at Populonia. 

The intercourse of the Romans with Elba 
may be inferred f^om their coins dug up there 
from time to time: I believe they chiefly 
belong to the reign of Constantine, more 
rarely to Augustus, Trajan, and Kero. In 
every part of the island ancient slags 
may be observed, considered to have been 
produced in the metallurgical operations 
of the Romans. Little furnaces were evi- 
dently established at some remote time 
wherever abundance of wood and a small 
stream of water were procurable within 
easy access of the beach. Such slags I 
picked up in considerable quantities in a 
wood at S. Giovanni, near Portoferrajo ; the 
fragments are about two or three inches across, 
and may be found by slightly scratching the 
surface of the ground ; and in draining a field 
at S. Giovanni just before my visit, many frag- 
ments of specular iron were turned up, so that 
for a short time I was puzzled to account for 
the way in which they came there. Similar 
little pieces of ancient slag are seen at the 
Golfo deU'Ancona, the Golfo della Biodola, 
east of the Punto del Pinello, on Monte 
Orello,atFabrello, Capo Castello, Magazzmi, 

* With due deference to the authority of Strabo, he 
is mistaken in asserting that he saw SardMA \ ^Ssa 
islands visible fram.PoYQ3ks«»3k*»^ ^Er^v^^^sdSRR'A^^'- 
pw^fc, '^^JCL <*Q&»ffc «A \MA^5EC^«^^»»5»« 
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I'reacque, Acquaviva, Procchio, Bagno di 
Marciana, Capo S. Andrea, Patiesi, and at 
Casaccia, near Portoferrajo. 

No lo2ality offers more historical and archsBO- 
logical interest than Capo Castello, where I 
perceived a deep bed of slag exposed in sec- 
tion by a small winter torrent, just as it 
reaches the beach. Strong walls are still 
plainly visible here in several places; the 
irregular stones of which they are composed 
being so strongly cemented together that, 
rather than separate them from the mortar at 
the original joints, it is easier to break off 
largo masses. A beautiful inlaid pavement is 
partially laid bare, consisting of lozenge- 
shaped pieces of Elban Cipolino marble and 
other varieties ; bricks and tiles are also pro- 
cm'able by dint of careful search. One apart- 
ment which 1 entered, about 10 feet by 15, 
might have probably served as a bath-room. 
In the brushwood behind many bricks and flat 
tiles with inscriptions have been excavated. 
Part of the wall is built of small bricks laid 
diagonally in patterns, surrounded by rubble 
work, and supported at intervals by pillara of 
hewn stone. The plinth is also formed of 
the same material. Captain Pisani, an inde- 
fatigable investigator, has dug up many tiles 
at this place with perfectly legible inscrip- 
tions. Some of these I have transcribed. 

Adjoining this is a field, in which was dis- 
ooveied, some years ago, a long leaden water- 
pipe, intended for the supply of the fort at 
the extremity of the cape, whence it derives 
its name of Capo Castello. Tracing back 
the leaden conduit, two bronze vessels and a 
tap were found, only slightly rusty ; ancient 
foundations were also discovered, and have 
been since built on, the superstructure now 
Irving as a country-seat. 1 here met a 
countryman who assured me that his father 
bad, many years ago, discovered a large vase 
at this spot, which, on being broken open, was 
found to be full of antiquities ; these he sold 
on his return home for two pairs of trousers, 
with, perhaps, a little buona mano ; the pur- 
chaser became suddenly rich and possessed of 
40,000 francs (£1,600). The church of Sta. 
Catteilna, below Eio, was built with the 
profits. Nenci, the perhaps too credulous 
historian of this island, says that in this 
ancient building a certain Queen Uva held 
her court, after she had fled with her lover 
from the Etruscan mainland puraued by her 
father and brother, R ather than return , Ilva 
is fabled to have thrown herself oflf from the 
cliff at the castle into the sea, and to have 
been drowned. Nenci states that the island 
of Ilva acquired its name fiom this romantic 
lady. {Storia delV hola dell* Mba.) Suum 
cuique ; I do not vouch for the accuracy of this 
tale. My only object in bringing forward 
these remarks is believing they may possibly 
serve as a guide to others in forming a judg- 
ment as to the age of the slags found elose to 



the ruins, for I think the identity of these 
tiles from Capo Castello and the others from 
Rio, show that the mines of Rio were contem- 
poraneous with the ancient fort. It would, 
mdeed, be difficult, without the aid of frag- 
ments of antiquities, found buried with the 
slags scattei'ed over the island, to form the 
least clue as to their age ; but, reasoning from 
circumstantial evidence, I consider it pro- 
bable that they are exceedingly ancient,datiDg 
at least from the days of the Roman kingdom 
or republic ; for my part, I incline to the be- 
lief that they may be partly of Etmacan 
origin, for evidently the island was thickly 
wooded when the inhabitants smelted their 
ore so extensively in Elba, and the reason for 
the subsequent abandonment of these locali- 
ties, and the shipment of ore to Populonia, 
as was practised in Strabo's time, was doubt- 
less because wood and charcoal were there 
procurable at less cost. 



Inscription on Roman tile from Capo 
CasteUo, EUHEMER. QMANIP. S. 




2^^ ^ ^' 



\or 



f EN«:NeR*<r5^«6 I 

|FCAFtSIM R/S » J 



Similar inscription on the tile from Rio, 
to which are added the words F. CAR8IMA- 
RUS. 





On tUe from Rio. RVEVEI. EROTIS. 




Id. id. 



VARI. 




I 



Inscription at the bottom of a yase 
brought by the writer from Capo Castello, 
L.A F.I. (?), the stamp being in the form of a 
human right foot. Mr. Birch, of the British 
Museum, has been kind enough to inform me 
that these may be considered as potter's marks. 
EUHEMER signifying 'Ei; rifiipa, good day ; 
EporiSj from Mpwsy love, signifying a freed 
slave. The dates may yet be made out by 
some one. 

The etymology of Portofeirajo, known to 
the Romans as Ferrara, isporto, harbour, /er- 
raJOf a smith (or probably better, a smithy). 
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During my stay, many Etruscan and Roman 
antiquities were dug up at Portoferrajo, chiefly 
lamps and vases. 

To bid adieu to the times of fable, more 
positive records are extant from the 6th cen- 
tmy, when Elba with its iron mines pertained 
to the civil and ecclesiastical government of 
Populonia, a city only 20 miles distant. 
Other documents inform us that in the 11th 
century Elba belonged to the Pisan Republic, 
from whom it was taken in 1290 by the 
Genoese. For nearly 20 years the Pisans 
were very desirous of recovering so valuable 
a poi-tion of their territory ; at length, in 
1309, while Count Federigo di Montefeltro 
was Fodeztd, and Captain-Oeneral of the 
Pisans, the Genoese dictated a treaty, by 
which they might be reinstated in pos- 
session, on payment of 66,000 gold florins 
(fiorinid'oro). The merchants and citizens 
of Pisa were obliged to come forward and aid 
in raising so large a sum of money, for which 
they received in exchange part of the iron 
ore of Rio mine. Several items of these 
payments are recorded in the Arch. Dipl. 
Flor. ( Charte del Monastero di S. Michele in 
Borgo di Pisa,) Thus, a certain Luparello, of 
Pisa, paid down 5,000 gold florins on the 11th 
August, 1311 (Pisan style). From another 
passage we glean two interesting facts — ^the 
antiquity of the present mode of weighing by 
centi^ and the value of the ore in the 14th 
century; thus, Bai*tolo del fu Jacobo da 
Montemagno made a public declaration be- 
fore the procurator-general of a commercial 
company entrusted with the sale of the Elban 
ores for the benefit of the commune of Pisa, 
that he had received three eenli of ore, 
each weighing 33,333} Tuscan lbs., for 180 
gold florins, or at the rate of 60 gold florins 
per cento [5| florins, per ton English], and 
thereby agreed to pay down the said sum 
within six mouths; (Arch. Dipl. Flor.), quoted 
by Repetti (Dizionario Stonco delta Toscana, 
tom. ii., p. 691). 

Elba was governed by the Pisans down to 
1399, when Gherardo di Appiani, their Cap- 
tain-General, sold the Pisan territory to 
Giovanni Galeazzo Visconti, duke of Milan, 
for which he was very handsomely paid in 
cash and allowed to enjoy free power of 
governing the remoter parts of the Ma- 
re mme, with Piombino, Elba, and Pianosa. 

What was the condition of the Elban mines 
immediately previous to 1544 I cannot very 
positively say ; at that time everything must 
have been brought to a sudden stand by an in- 
vasion of the isUnd by the Turks. Charles V., 
having beseiged and taken Tunis, brought 
back Sinan, son of the Commander-in- 
Chief of the Sultanas fleet, and of a slave from 
Grassera, a town in Elba. Returning with 
him to Tuscany, young Sinan was baptized at 
Piombino. Baibarossa, King of Algiers, 
came to claim him, but was informed that the 



demand was useless, smce he had been bap 
tised in the Christian faith. Prince Appiani, 
however, assured the Mussulman that he 
should be treated like a son and not as a 
slave. After long and fruitless deliberations 
Bai'barossa ordered his troops to land in Elba. 
They first devastated Capoliveri, the terror- 
striken inhabitants flying to the mountains 
and woods, or hiding themselves in caves from 
their pursuers, so that most of them perished. 
The castle of Volterrajo was then attacked, 
but unsuccessfully, so they turned towards the 
castle of Lucceri,which they blew up. Appiani 
now thought of restoring Sinan to prevent the 
utter destraction of the island. Treating 
with Barbarossa he sent a galley to Piombmo 
to fetch the youth. The two pai-ties met off 
Cape della Vita, while Barbarossa, embracing 
the young man, took him into Poi-toferrajo, 
amid the wild demonstrations of joy ofHhe 
barbarians. (Nenci, op, eit,) Capoliveri was so 
frequently a prey to the Mahometan pirates 
that it was walled in ; and on one occasion it 
stood a siege of three days. The inhabitants 
were continually thinned by such invasions, 
which must have materially influenced the 
working of the mines. 

Portoferrajo subsequently fell into the 
hands of Cosmo I., who fortified it. How- 
ever, the Spaniards, in 1602, built the fort 
of Longone, during the reign of Philip III., 
In all probability they worked the mine of 
Terra Nera, which is within range of the 
guns of the fort ; this could be ascertained by 
searching the Spanish chronicles. Longone 
sustained a desperate siege from the French, 
to whom it was given up in 1646. Four years 
afterwards, in 1650, the Spaniards attacked 
the fortress, and obliged the French to capitu- 
late. Meanwhile the Princes Appiani wore 
succeeded in the possession of the iron mines 
by the Princes Ludovisi and LudoviBi-Bon" 
compagni, of Piombino. Still it appears that 
Terra Nera belonged to the Bourbons down 
to the last centuiy, because Ferdinand IV. 
transferred it to the Prince of Piombino on 
receipt of twelve gold posati. (Nenci.) On 
the 28th of March, 1801, by the treaty of 
Florence, Ferdinand IV., King of the Two 
Sicilies, gave np Longone and the portion of 
Elba belonging to the Prince of Piombino to 
the Emperor Napoleon I., while soon after- 
wards, in 1802, France received the remain- 
ing portion of Elba by the Treaty of Amiens. 
Governed successively by the Republic and 
the Empire, in 1809, Elba, together with the 
rest of Tuscany, was given over to Eliza, the 
sister of the Emperor. (Repetti ; Dizionario 
Storico, tom. ii., p. 592.) For about ten months 
(from May 3rd, 1814, to Febiuaiy 26, 1815), 
Elba belonged to Napoleon, while exiled from 
the continent of Emope. In this little em- 
pire he strove to promote the good of the in- 
habitants, by making roads and working the 
white marbles near Longone, and doubtless 
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the iron mine of Hio was not overlooked by 
that great man. By the treaty of Vienna in 
1815, Elba with its mines reverted to the 
Grand Duchy of Tuscany, and the Govern- 
ment only ceded the right of extracting ore 
in 1861. Such is a concise summary of the 
various political events by which the Elban 
iron mines have been more or less influenced. 

Rio Mine. — The best bird's-eye view of this 
mine, which has for so many centuries fur- 
nished its successive owners with as much ore 
as ever they required, is obtained from the 
village of Rio, from whence we see the quarries 
excavated at various levels on the side of the 
hill down to the Val di Rio, through which a 
little brook flows towards the Marina, and 
forms the boundary ; the greater part of the 
southern slope is covered with a prodigious 
vein^or veins of specular peroxide of iron, 
wh^, traversing the rocks, as before-men- 
tioned, so as invariably to metamorphose them 
in contact with the ore, the term dyke, as 
Savi and Meneghini have described it, may, 
perhaps, be more properly employed than vein. 

That the dykes of iron ore* at Rio were 
formed by igneous action, I have no doubt, 
from the fact that specular iron is formed 
in the volcanos at the present day, such 
as Vesuvius and Ascension. Hausmann 
describes specular iron artificially produced 
in an iron furnace at the works of Altenau, 
in the Hartz, which he considers to have 
crystallized out from the molten mass ; the 
crystals were precisely similar to that of 
Rio, a most important fact, because in volca- 
nos they are invariably very minute, and 
readily to be distinguished from specimens of 
Elban specular iron. (Hausmann ; Beitr'dge 
zur metallurffischen Kristalkundet p. 18.) In 
parts the depth of the workings, as near as I 
could judge, cannot be less than 120 feet. 
Looking down towards the mine from Rio, 
imaginary lines can be drawn across the arti- 
ficial cavities, and by following what was the 
original slope of the hill, we can appre- 
ciate to what an extent the ore has been ex- 
tracted. The subjacent beds are hard meta- 
morphosed Palseozoic rocks, generally known 
in Italy as Verrucano; the superincumbent 
strata, when present, are dolomitic limestones. 
Associated with the verntcano is another bed, 
of only local importance, provincially termed 
Bianchetto ; it is a species of metamorphosed 
talcose schist. The base of the veins at Vig- 
neria. Capo Galamita, and Capo Pero likewise 
rests on Falseozoic rocks. Many have hastily 
considered that the ore at Rio was a regularly 
stratified deposit, but Savi has clearly shown 
the fallacy of such a conclusion. Nor did 
I for a moment doubt the fact of the ore 
forming veins in the rock, though I had 
not then the advantage of reading Professor 
Savi*s excellent memoir on the subject, for 
along the sea cliff, extending from Cape Pero 
to the Marina di Bio, an iofinite number of 



strings of iron ore are seen in the wmieanot 
some not more tlian a few inches in widtii, 
others several feet, generally much more pro- 
minent than the adjacent whitish qnartzose 
conglomerate, here formed of fragments, com- 
pactly agglutinized together by the fusion of 
the more easily liquifiable portion. The 
method by which the ore is worked at Rio is 
apt to give us a false idea, and leave an im- 
pression that it occurs in vast eonche or basins. 
This is owing to the system of discontinuing 
a working in a given spot where the ore 
becomes a little less pixKluctive, and com- 
mencing elsewhere. Such changes in the 
quality of the ore do not frequently occur at 
Rio, so that these basin-shaped workings are 
of enormous dimensions: little engineering 
skill was expended to keep the mine in opera- 
tion until within the last year or two; it 
needs but to follow the ore where it is of 
good quality and most abundant. 

When ciystallized the specular iron is exces- 
sively hard, and can only be excavated with 
gunpowder. One particular spot, now no 
longer worked, was pointed out to me, 
whence the most beautiful specimens have 
been obtained for many European cabinets. 
The size of the crystals is occasionally 1 J inches, 
between them the ora is very dense and mas- 
sive, and has a strocgly metallic lustre ; the 
colcmr is steel-grey, and frequently the edges 
of the crystals are sharp enough to produce 
severe but clean cuts in the hand if taken up 
carelessly. The purest ore is called Vena f er- 
rata ; sometimes quartz crystals abound along 
with the specular iron, in which case it is 
known as Marmigno ; in places the ore is squa- 
meous and friable, whence it derives the name 
micaceous iron ore ( Vena luceica), which is soft 
enough to be dug out with pickaxes, as at 
the Polverino, where it occurs for the length 
of one hundred feet, and a depth of 
40 feet, resting immediately on yellow and 
dark ochres. The crumbling nature of the 
mineral at the Polverino renders it easy to 
remove, and be at once shovelled into the 
panniers and loaded on the donkeys. The 
specular peroxide of iron or oligist — of which 
all these oi'es are but varieties — passes in a 
few places into rich hsBmatite ; it is chiefly 
powdery, being red ochre, apparently formed 
by a re-arrangement of the particles of the 
mineral, for in chemical composition they are 
identical. The ochres are frequently seen 
between the interstices of oligist or the brown 
hsematite, and form the variety called iSm- 
ffuinaccio. I did not see much brown haema- 
tite (Vena deca) at Rio, but of the more 
earthy varieties, which constitute the abun- 
dant yellow ochres, or Terra giaUa of com- 
merce, many shades are procurable, from 
which pigments might be made with consi- 
derable advantage, to compete with the cele- 
brated Sienna earths. Some are already 
employed in fresco-paintmg. A kind, very 
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dosely resembUng raw Sienna, U washed in 
a building near the top of the hill, and a 
portion being burnt forms red ochre. A 
whitiedb pigment, for fresco-painting, is pre- 
pared from the decomposed bianchettQ. 

Accompanying the bianeheUo in various 
parts of tne mine are immense masses of iron 
pyrites, mostly in a state of decomposition and 
disintegration : on taking up a lump in the 
hand it falls to pieces, the agglomerated mass 
of crystals separating into its individual 
members, so that it is easy to pick out little 
octohedral crystals of the size of a pea. I 
noticed that when they have become larger 
they usually assume hemihedral forms, such 
as the pentagonal dodecahedron, in a few rare 
instances with axes as much as an inch and a 
half in length. It is not an easy matter to 
find such perfect crystals, even after an entire 
day's search ; they are most commonly grouped 
together in a very confused manner; this 
pyrites, known as MarchenUi has been all 
thrown away up to this period, though I 
believe the recent improvements in the manu- 
facture of sulphuric acid would fully justify 
the expense of extracting the Elban pyrites 
for economic purposes. 

The ancient mode of smelting iron was 
such as to prevent the employment of small 
ore, which must naturally be removed, whe- 
ther required or not ; nor are the Tuscan and 
French furnaces, employing charcoal, adapted 
for this purpose to the present day; thus 
mounds or even little hills of " rubbish," so 
to translate the word Oettatet have accumu- 
lated for ages, and been constantly increasing 
until very recently. The prodigious quantity 
of ffettate at Hioand Bio Albano is the first thing 
which strikes the stranger visiting those mines* 
The ancients, and even the miners of later 
days, evidently chose out all the good lumps, 
rejecting whatever was of a smaller size 
than a pigeon's egg, together with the whole 
of the dust arising from the crumbling of 
the scaly or micaceous ore — ^in some cases a 
large per centage : in the course of their ex- 
cavations they found it most convenient to 
place their rubbish as much as possible in one 
spot on the brow of the hill. M. Ponsard 
has calculated that there are 8,000,000 tons 
of this rubbish which might be imme- 
diately turned to account. The ^ate form 
a loose mass, which may be occasionally dug 
out with a pickaxe and shovel, though some- 
times the rain-water, percolating to a small 
depth produces a haM superficial epigenic 
breccia, the angular dust and fragments 
of oxide of iron presenting themselves 
under the most favourable circumstances 
for forming a hard fei-ruginous cement. 
The English blast furnaces have proved 
eminently useful for the employment of 
this matenal, and thus a secondary extrac- 
tion on an extensive scale has been com- 
menced, exhibiting for the first time any 
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engineering skill . A shaft, pogzo ddV omdlo, 
lately sunk to the depth of 160 feet throarii 
the gettate^ is used to lower the ore in we 
immediate neighbourhood by means of 
waggons. From the bottom of the shaft 
a capacious gallery, rendered secure by good 
masonry, leads to the Laveria, or dressing- 
house, whence it is called QaUeria deUa 
laveria: it is of great assistance in con- 
veying any earthy hsamatite and ffettate to 
the washing troughs. The waggons are 
lowered by means of an iron wire rope, now 
much corroded from the quantity of sulphuric 
acid in the mineral waters — a defect which 
might be easily rectified by having the wire 
galvanized. A second shaft is in progress, 
higher up the hill, for lowering the ore to the 
dressing-house ; it is double, one half being 
intended for the gettatet the other for the 
lumps of ore ; its depth will be 360 feet; the 
ground through which it has to pass being 
very pulverulent, and chiefiy composed of 
ffettate^ the sides have been walled in. As 
the dressing-house requires a considerable 
body of water, and as tne torrent running by 
it through the Val di Bio is perfectly d^ in 
summer, a large reservoir has been con- 
structed at the upper part of the mine, not 
far from the oclu'e sheds. I must here, 
however, mention that, as the specular iron 
does not require any washing or other treat- 
ment preparatory to being thrown into the fur- 
naces, the dressing-house is only employed for 
a comparatively small proportion of the ore. 

I fear I shall fail to convey to the reader who 
has not visited Elba a just idea of the truly 
wonderful mine of Bio. There ai*e copper 
mines in Cornwall which attain the depth of 
2,000 feet,* and the neighbourhood of Bed- 
ruth prints leagues of " shafts," " levels,' 
and ** winzes," but we cannot take a general 
view of all those extensive workings, other- 
wise than by a map, since those mines are 
little else than a series of tunnels and 
chimneys through the rock ; any one going 
down one of them can scarcely ever see a 
hundred yards before him. At Bio, on the 
other hand, where the whole of the ore is 
excavated at the surface, as in an oixlinary 
stone quarry, by open cast {cava alVaria aperta), 
we can form a better conception of the quan- 
tity of material which has been extracted by 
human agency. The best comparison which 
occurs to me among English mines, is that of 
Carclaze, near St. Austle, whence tin is sup- 
posed to have been obtained since the days of 
the Boman sway in Britain. There is, how- 
ever, this great difference, Carclaze is a single 
vast excavation : the immense quarries at Bio 
are in no way inferior in point of size, but 
instead of there being only one, a considerable 
number are seen, which will, possibly, in the 

* Tresavean mine is 2,100 feet deep ; the United 
mines, in Qwennjip, l^SQO Cw(t\ ^^to'ss ^iissBai3«k^x^'^ 
fe«t. 
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lapse of time be thrown into one vast quarry, 
the entire face of the hill being scooped away. 

Such irregularity and want of system in 
the workings being decidedly the worst plan 
that could have been adopted, causing as it 
does great waste, the various reasons which 
have led to its employment at different epochs 
may be briefly alluded to. The Etruscans, 
Tyrrhenians, and Romans no doubt found it 
to their advantage to extract only that quality 
of ore which they were enabled to smelt with 
most ease in their little charcoal furnaces. In 
those days the mines were doubtless ever and 
anon relinquished on account of wars, inva- 
sions, and piratical expeditions, so that the 
new comers chose such fresh places as most 
pleased them. In the dark ages enterprise 
was at a low ebb : I should imagine that 
those who then obtained ore from Elba only 
excavated it on a small scale, several per- 
sons simultaneously working in different paiis 
at a time when companies were not common. 
In the days of the Italian republics gunpowder 
was not used in mines, consequently, much 
of the ore must still have been too hard to 
work, as proved by the discovery of rich por- 
tions of the vein of specular iron of the most 
compact variety, since laid bare by the removal 
of the " rubbish." Thus the same desultory 
system was carried on. Even within the reign 
of Leopold II., during the time that the 
Tuscan Government administered the mines 
for themselves, not the slightest trouble was 
taken to follow the more civilised arrangements 
adopted in other countries. They paid nothing 
for monopoly of the mine, and consequently 
nearly everything was clear gain. Lastly ; the 
present company are completely shackled, and 
almost driven to keep up much of the primi- 
tive method of mining, from the enormous tax 
saddled on them by the Government, in ad- 
dition to the sum of £20,000 annually re- 
quired to be paid for the rent of the mines. 

The scene I am about to describe is one of so 
primitive a character, that, thanks to the 
advance of civilization, it is seldom to be 
matched in Europe. I mention it as the con- 
dition of things in 1859, persuaded that future 
visitors will find that effectual steps have 
already been taken towards improvement. 

About 130 sommatjf or beasts of burden, 
chiefly donkeys, were employed to convey the 
ore to the deposit, ecottiere, on the beach at 
the Marino di Rio. Each carried about 333 
Tuscan lbs. (2501bs. English). As the whole 
distance is downhill, with this load the un- 
fortunate creatures were scarcely able to lift 
their feet off the ground, but tottered along in 
the most pitiable manner. The sight can 
scai'cely be called picturesque. Imagine some 
30 or 40 donkeys, each bearing the honour- 
able wounds he has acquired in the service, 
such as a raw knee, a blind eye, bleeding 
loins, or some similar distinction. He was 
loaded with aa much as his wooden-frame 



panniers could carry, and these were pi«- 
vented from falling over his head when he 
stumbled by a tight rope crupper, which, 
during the whole journey down hill was kept 
in a most unnatural state of tension. A 
little unshod urchin ran alongside, inflicting 
occasional blows on the head of his charge, 
unheeded, however, by the poor jaded ani- 
mals, which needed no guidance, as they were 
so accustomed to their duty that they sa- 
gaciously pursued their path, and only 
stopped before the piles of ore at the beach. 
They were barely able to do more than dear 
the ground with their legs, so that their 
muscles were kept continually on the 
stretch. While I have watched these trains 
of asses, now and then an unfortunate bea^t 
had to stop from sheer exhaustion, in order 
to gain a little strength. One fairly broke 
down under the weight of the panniers, 
which, resting on the giomid on either side, 
pinned him down. For some time no one 
went to his assistance, and there he remained 
until finally unloaded. The price paid for 
bringing down the ore was 24 quattrinit 
3Jd., for a peto, formed of two loads. Ten 
journeys were accomplished on an average 
daily. 

Hitherto, only the washed ores are lowered 
through the shaft to the laveria, from whence 
a tramway, 400 or 600 yards in length, con- 
veys it to the common deposit, where it is 
tilted out from the waggons. 

A common wooden jetty is formed at the 
Marina di Rio, and when a vessel arrives a 
most animated scene ensues. The men aban- 
don their ordinaiy occupation and crowd 
round a weighing machine supported on three 
poles. A motley group of three or four dozen 
men and boys assemble with baskets of all 
sizes, the load of each individual being pro- 
portionate to his sti'ength, the boys only cany- 
mg a single lump on their heads. Starting 
off' in a single file for the jetty, they succes- 
sively drop their burden into the hold of the 
vessel, and return along parallel planks. Such 
is the amazing celerity of the operation, that 
a vessel of IQO tons burden can be loaded in 
a couple of hours, when the bustle is succeeded 
by the usual quiet. It will be scarcely cre- 
dited that, not only was there no road to 
Fortoferrajo, the chief town in the island, a 
distance of some nine miles, but no wheel car- 
riage at the important village of Marina di 
Rio, up to 1869. The bridle path which 
leads between these important places was 
so badly planned on the very level of the 
mountain torrent, through the Val di Rio, 
as to have been completely destroyed for 
some distance by the floods of the winter of 
1868. 

ViGNERiA Mine is a very small one. and 
on the sea shore. Being formed on the slope of 
the hill facing the beach, a ti-amroad about 200 
yards inlengthconveystheore to laigemounds, 
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whence it is taken in smsill boats to the com- 
mon deposit at the Marino di Rio. The men 
who load these boats enter the water up to 
the middle, and then upset their baskets. 
The cappello, or superficial covering over the 
ore, is about 10 feet thick at this place, and 
chiefly composed of ferriferous earth. As a 
general rule in all the Elban mines, where 
there is any cappello at all, it does not exceed 
that depth, and is frequently reduced to much 
less. The ore is specular iron, as at Rio, and 
is very easily removed. In some parts of the 
mine a large quantity of decomposiog iron 
pyrites occure in large veins, but not mixed 
with the ore. 

The depth of the vein is considerable ; it 
rests on hard Palaeozoic quartzose rocks, as at 
Rio. 

In August, 1858, during the terrific 
inundation to which I have alluded, the 
strata separated by the lodgment of a large 
quantity of water above the more imperme- 
able beds. A huge mass of rock became 
detached for a length of several hundred 
yards and a 'considerable width. When I 
was in Elba a landslip had only commenced, 
threatening to increase after the first heavy 
fall of rain. A house, placed on the very edge 
of this perpendicular precipice, narrowly es- 
caped being swallowed up in the yawning 
gulf between. Such landslips are likely to 
take place at this mine whenever there is an 
abundance of rain in the eastern part of the 
island, for as the strata dips towards the water, 
the superincumbent nciass slides forward. 

Excellent medicinal mineral springs issue 
from the pyrites vein ; they are strongly aci- 
dulated with sulphuric acid, have a nice re- 
freshing .taste, and are much prized by the 
Elbans, who resort to them when afflicted 
with numerous disorders. Other springs are 
ferruginous, and are esteemed very strengthen- 
ing; these are met with more commonly 
both here and at Rio. Were the sulphurous 
springs to occur in this country in so pretty 
and healthy a spot, I am persuaded that, in- 
stead of being allowed to flow uncared-for into 
the sea, they would soon be enclosed, and Rio 
become a rendezvous for invalids, who would 
have no reason to dread the msdaria so pre- 
valent only 15 miles distant, on the opposite 
mainland. 

Rio Albano Mine is situated at Capo Pero, 
where a portion of the vein or dyke actually 
runs out for 20 or 30 feet into deep water, 
and forms a natural pier, at which large 
vessels can load directly, which is an inesti- 
mable convenience. The iron ore, which may 
be 30 feet deep opposite the pier, rests on Ver- 
rucano strata^ and dips towards the sea at an 
angle of 20° or 30°. This verrucano is a 
whitish quartzose, crystalline conglomerate, 
distinguished as AnageniU, and often traversed 
by minute strings of specular iron. The loose 
material forming the cappello is ferruginous, 



and constitutes a kind of soil. The ore is 
chiefly specular iron, but a large quantity of 
brown hsBmatite is extracted in places ; this 
goes by the name of Vena cieca. In some 
parts of the mine I procured stalactitical 
specimens which had formed recently round 
pieces of stick, &c. ; they occasionally assume 
very beautiful irridescent colours and the 
most elegant forms. The ancients observed 
this phenomenon of recently-produced stalac- 
titical haematite, but not knowing that it was 
simply the result of the deposits of ferruginous 
springs, had a notion that the mine was con- 
stantly being replenished as soon as the ore 
was dug out ; Strabo, apparently, gave cre- 
dence to this argument, as he recorded in the 
brief description he has left us of the Elban 
mines. The vena cieca produces very excellent 
soft iron for castings : vena luccica also occurs 
in smaller quantities. They have been already 
working at Capo Pero for about ten years. 

An ancient excavation is seen above the pre- 
sent one, on the sea cliff, and a line of similar 
ones is reached on ascending the hill. We must 
stand at a short distance, on some eminence, 
and look down, in order more easily to see 
how the surface has been scooped out in nu- 
merous places. I entered a vineyard formed 
in one of these hollows ; on two sides is a cliff, 
and in the centre rises an isolated column-like 
rock — all forming part of the iron vein. It 
is, in fact, an ancient mine ; the central por- 
tion was, doubtless, left because it consisted 
of poorer or harder ore than the surrounding 
parts. The soil under the ore could not cer- 
tainly have accumulated sufficiently to have 
fitted the place for a fruit garden, in which 
large trees are thriving, in less than many 
centuries. The ancients picked out many 
such favourable spots for mining for a long 
distance along the edge of the hill. Within 
100 yards of the place where the miners are 
now working, I observed a line of cliflf 10 to 
20 feet high, and 100 feet above the sea-level. 
Being entirely overgrown with brushwood and 
vegetation it might be passed over without 
close inspection. When examined, by chip- 
ping off pieces with a hammer, it is seen to 
be likewise composed of specular iron, and in 
many parts bears evidence of having been 
artificially dug out ; besides which, the abun- 
dance of gettate all around prove the agency 
of man. 

It would repay the trouble of the walk, to 
stroll along the beach in returning to the 
Marina di Rio, in* order to observe the small 
veins of specular iron in the cliff. At other 
times we meet with large boulders of oligist, 
of a cubic yaixi or more, strewed on the beach. 
These stray lumps are sold under the name of 
Ferrino (literally little iron, in contradistinc- 
tion to the ore found in situ). 

Where the current sets in, the fine sand on 
the beach is covered with a layer oC \!;N\se!si.i^ 
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up during storms. These sea-washed ores 
are of the greatest purity, and are eagerly 
sought after by the Neapolitan foundera. 

I scarcely know which is the prettiest sight, 
the minute spangles of specular iron which 
cover the paths from Rio to the water*s-edge, 
shining with intense brilliancy in the blaze of 
the sun, and successively presenting their 
tiny faces to one in passing onwards, or their 
more silvery appearance seen thi'ough the 
blue Mediterranean, unruffled by waves, but 
just sufficiently rippled by the balmy summer's 
zephyrs to keep their little crystalline surfaces 
in never-ceasing motion, which might inspire 
a poet with the idea that the sea was resting 
her bosom on a bed of gems. 

TebbaNebaMine. — Pursuing the footpath 
from the Marina di Rio inland, over Monte 
Arco, the outcrops of iron veins are frequently 
seen. At the bottom of a water-coui'se, half a 
mile before arriving at the Gulf of Longone, 
one of these may be distinctly traced for some 
distance ; it is situated in a vineyard, where it 
is very conspicuous, standing up boldly as 
much as 6 feet above the ground, though it 
has become rusty and brown at the surface. 
There can be little doubt than even here 
there must be inestimable mineral wealth 
lying not feir below the surface. 

On reaching Terra Nera we find a steep 
declivity before us. The mine extends from 
an elevation of 200 or 300 feet down to the 
water's edge. The ore is excavated in basins 
{conche), within a few feet of the surface. 
The dyke is much more irregular than at Rio, 
for in the midst of some splendid mass, offer- 
ing every prospect of success, the ore suddenly 
disappears, and it needs much skill to find it 
again. Doubtless, the dyke was originally 
continuous, similar to that at Rio, but has 
become distorted and convulsed during the 
eruption of sei-pentine rocks, portions being 
upheaved, producing faults. As far as I could 
judge, the specular iron, although partly well 
crystallized, as at Rio, is mostly of a more 
dense variety of vena /<!rrato, with minute cel- 
lular structure, and is veiy hard and difficult to 
break. There are several excavations, each 
continued down to the rock below, partly a 
hard, compact, white sandstone, and partly 
strata belonging to the Oolitic Scisti varicolorj, 
desciibed by Savi. A large quantity oi geUate 
may be noticed on the slope of the hill be- 
low some of the quarries. Scarcely any soil 
is found on the back of the exposed vein, not 
even sufficient for gi-ass, therefore the ferri- 
ferous district can generally be recognised 
with ease from a distance, from its dark sterile 
appearance. There is little no ptUetta on 
the beach near Terra Nera, attributable to 
the absence of micaceous ores. 

Vessels, as at Capo Pero, load at once from 

a portion of the dyke which runs out into the 

sea, where it may be distinctly traced into 

many fathoms of water. Up to the present time 



there is no proper road fit)m Terra Nera to 
Longone, about a mile distant. In walking 
in that direction, we pass a large quantity of 
slag in deep beds, and a most interesting 
group of ruined houses built of iron ore 
in place of stone. I do not think that these 
houses can be more than 200 years old, nor is 
there any evidence of Terra Nera mine having 
been worked before the foundation of the fort 
of Longone, in the 17th century, othei'wise we 
should find some ancient village in the neigh- 
bourhood, which is not the case. I have 
figured an old rusty pickaxe found at Terra 
l^ra, though I do not think it very instruc- 




tive as to date ; in form it certainly differs from 
such as are now employed in Elban mines. The 
slags were probably made from Riese ore, 
smelted near here. I may say that, although 
Terra Nera mine is alluded to by Pini, in 
1777, the works had been suspended for some 
years previous to his visit, nor does he men- 
tion why only Rio mine was then open. 
{Osservuzioni mineralogiche suUa Miniera di 
Ferro di Rio.) 

Capo Calamita Mine. — -This ferriferous 
district, like the preceding ones, is situated 
on the coast. It is 13 miles from Portoferrajo 
and 5 from Longone, commencing 2 milea 
beyond Capoliveri, to which place the road 
extends : in the latter village, containing a 
population of 1,200 inhabitants, the miners 
and agent live. 

The teiTitory stretches for a mile along the 
coast, being bounded by the little torrents 
Serchio and Romajola, and is confined to 
the southern slope of Monte Calamita, in 

? laces extended down to the water's edge. 
]'he average breadth of this strip is half-a- 
mile. The highest excavation on Monte 
Calamita is half-a-mile from the sea. Nu- 
merous small open-cast pits have here been 
made, but to no great depth. The ore presents 
several qualities, more or less magnetic. A 
characteristic form in which it occurs is in 
coarse lenticular grains or globules, dark 
black, with a dense reddish cement, and 
difficult to extract. This is splendid ore, and 
easily smelted by the Catalan process, by 
which wrought-iron is obtained directly. It 
is not smelted in Tuscany, but exported to 
France. Another variety is steel- grey, and 
compact. A succession of gentle blows 
being given it with a hammer produces a 
kind of dust, which remains attached in 
long needles of great beauty, branching 
out in various directions for a quarter of 
an inch in length. All these are called 
generically Ferro magneiico, but the name 
loadstone, CcOamitat is restricted to the 
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more granular lenticular variety, possessing 
a crysUlline structure. Oblong fragments of 
such ore present decided polarity, as is proved 
by taking up successively a number of pieces, 
and bringbg them within a short distance of 
the compass. On entering one of the quarries 
where the loadstone is worked, within a few 
yards of the rock the needle is deflected, but 
on taking up a fragment in the hand it makes 
the compass swerve round, so that it may be 
made to revolve as rapidly as desired. I can- 
not help thin^g that the stories about 
vessels having been inconvenienced by the 
quantity of magnetic iron at Monte Galamita, 
are but tales to amuse the listener, for, on 
particular inquiiy of the sailers, I could not 
find this statement substantiated ; and I as- 
certained for myself that at a short distance 
the needle was little affected, though pro- 
bably close under the rocks there might be a 
very trifling deviation ; but who would dream 
of bringing a vessel under sharp rocks, ex- 
posing her to be dashed to pieces ? 

Descending the hill, the back of the dyke 
is seen at every step, and loose blocks of ore, 
more or less rolled, lie among the few stunted 
heaths and other rock-plants which have suc- 
ceeded in taking root here. We first come 
to a quarry of greater dimensions, whence 
compact and somewhat lamellar speculai* iron 
is obtained. It may be readily distinguished 
from the ores of which I have spoken, and 
does not crumble under the hand. The 
crystals when present are small ; it is suffici- 
ently spongy and porous to be easy of fusion, 
and is well adapted for the Tuscan charcoal- 
fed furnaces. In a few minutes we anive at 
an extensive quarry in the face of the rock. 
It is 50 feet deep, and about 100 feet above 
the level of the sea, which is within a stone V 
throw. One portion yields very dense and 
superior specular iron, but on the sides of the 
mass the ore is poorer, and much intermixed 
with ochre and earthy matters, apd iron pyrites, 
marchetite, not occurring higher up the hill. 
On the surfaces of some of the lumps of 
specular iron I found a slight coating of 
ciysocolla, a silicate of copper, but none of 
the miners had any knowledge of the exist- 
ence of larger quantities of coppet ore. Little, 
if any, quaiiz is found in these mines. From 
hence, advancing towards the cape, and walk- 
ing parallel to the sea, may be observed a large 
prominent mass of ore, 12 feet high, and as 
many broad and long, probably containing 
1,500 cubic feet, though in a great measure 
consisting of comparatively poor brown 
hematite. 

Gape Calamita is a low prominence, con- 
sisting of three points : that in the middle is 
called Punta nera, the black point, from the 
dark colour of the ore ; it juts out sevei:al 
hundred feet farther than the others, being 
formed of the hard metalliferous vein, which 
has been better able to resist the action of 



the sea than the sarronnding limestones. A 
few hundred feet to the west is the Punta 
bianea, or white point, so called from the co- 
lour ot the metamorphic limestone of which 
it is composed, while to the east is the Punta 
rossa, formed of the red hydrated oxide of 
iron. A large quantity of amphibole or 
p3n-oxene is seen at the Punta nera ; it passes 
insensibly into yenite ; the crystals of these 
two mateiials intimately blending, are only 
to be distinguished by their colour, the 
former being greenish or straw-yellow, the 
latter blackish. Savi says that the pyroxene 
is due to the metamorphic action of the iron 
dyke in the process of eruption on the super- 
incumbent altered limestones. The variety 
of amphibole here met with is known to 
Italian geologists as Firosseno fibrosa ; hav- 
ing been much acted on in places by weather 
and water, it crumbles to pieces at the surface, 
and is easily washed away by the waves. 

To the east of the Punta nera are veins of 
titaniferous iron, formed of porous masses, in 
which the minute brilliant crystals endowed 
with strong metallic lustre are dispersed. 
I consider that this mineral, added in small 
quantities to the iron, would be of great value 
in the manufacture of steel, as it is to the 
presence of titanium that the steel manu- 
&ctured from the iron sand of Taranaki, in 
New Zealand, has lately acquired such repute. 
Covering the surfaces of fii^res in tlie rock 
in the same places are found groups of feni- 
ferous garnets, often as large as a pea, but 
seldom in detached crystals, in which the 
faces can be clearly made out. 

Taking a boat with Sig. Melini — ^the agent 
of the company at Gapoliveri-^and sailing 
to the westward, I was able to obseiTe 
the general disposition of the strata; the 
limestones in contact with the iron veins or 
dykes have been much upheaved and meta- 
morphosed ; farther off then- original structure 
is apparent. About three or four hundred 
yards from the coast two rocks rise boldly 
out of deep water : being of nearly similar 
size, they have obtained the name of the 
twins — Isole de' Gemini ; though only sepa- 
rated by a space of a few fathoms from each 
other, the structure of these two islets is en- 
tirely dissimilai' : the inner and smaller one 
is formed of limestone, like that which rests 
on the iron, and the beds ara much upturned ; 
the outer rock is serpentine, and rises to the 
height of fifty feet. 

Palseozoic strata are discoverable in places 
under the limestone; they are very hai-d 
crystalline rocks, as are all the representatives 
of the Verrucano in Elba. I have alluded to 
the serpentine and the iron dykes as having 
contributed to raise these hills, as they doubt- 
less did, but that is not sufficient to account 
for their present relief, Savi, Meneghini, 
Cocchi, and others having fully estabUshed 
the fact that Uia ^hQ»\fik ^1 ^^e^ \s5s^ ^^ss&sbNs^ 
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period ; on the other haod, Pleiocene Pan- 
ehina is seen high up the liill in eaveral places 
between thii and Capoliveri, This occa- 
rioDally conaiste of coarse eand, such oe it pro- 
duced at the level of the tides, and contains 
Ptcten and one or tivo other genera of littoral 
shelia — the only fossil, I believe, to be found 
in Elba; the n hole is strongly agglnliaated 
by calcareous cement. 1 observed a deep bed 
oipanchina at the beach of the Madonna delle 
Orazie, thiee miles N.Vf, of (Japo Calamlta, 
where it forma a hard little clilT on either side 
of a viTulet, Patchea of the same rock are 
seen in various places near Capoliveii, at 
considerable elevalioos. 

The depth of the iron ore at Capo Cala- 
mita is not known, as it has been worked 
for BO short a period ; it is, however, elated 
to improve in going downwards. Through- 
out the whole mine no wat«r is obt^nable 
in summer, but the broolce on either side 
might be turned to advantage in winter 
in dressing the hematite. Hitherto the ore 
is conveywl on aasea (sommarj), to a wooden 
jetty half-way to the Spiaggia della Madonna, 
bat I consider that, mlh a litUt expenditurt, it 
might be put on board, in fine weather, with 
far greater advantage, at Capo Calamita itself, 
where the water is deep close under the rocks- 
There ia still one locality which I must 
mention, although the interest attached to it 
is mther geological than economical — it ia at 
the little coast-gaard station at the Torre 
della Marina di Bio. A dyke of yenite and 
amphibole of extreme hardness is thei-e seen 
in the cliff overhanging the sea, in an almost 
inaccessible position. I was scarcely able to 
splinter off the least fragment. Occasion- 
ally the crystals of yenite are 2^ inches in 
length, prisms with perfect terminations, but 
thesecaDnotbeprocuredwittaoutmu^h trouble 
by blasting the rock. I was unable to obtain 
any yenite with niatallio lustre, but only 
more earthy specimens verging into brown 
bnmatite. 

The importance of the Elban iron mines 
will be best appredated by presenting a few 
reliable statistica. With re^rd to the pro- 
dace of the five mines, M. Ulrich informed 
me that it was sent lo various countries, in 
tlie followiog quantities, per annum (fee next 
column) : — 

In 1777, Ermenegildo Pini wrote hii Ouer- 
Don'ont mUa Mittitra dt Ferro di Rio, from 
p. 68 of which 1 extract the following par- 
ticulars: — 110 workmen were employed un- 
der the direction of a OaporaU and io)lo Ca- 
porale, superinteDded by the Ministro della 
Minitra, whose duty it was to sea to the ship- 
ment and sale of the oie. Lastly, the Prince 
of Piombino, to whom this part of Elba then 
belonged, appointed an Iipetlore Generale lo 
control the wboholihe oUierofficiab. The 



qoMitit]' then obtained ftom lUo alone wu 
1,250 emti, or 13,888} toiu, which coit fhun 
50 to G2 uudi per «r(o, aooording to cnr- 
- - only the richeal wm then taken 
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out. The Corsicans were allowed to chooaa 
their ore, but the Grand Duke of Tuscany 
paid higher, having stipulated that he aliould 
only be given the best specular iron (vtna 
/trrata). Those who bought picked ore, 
were obliged lo take one-flfth small, the rest, 
on the other hand, being only compelled to 
buy one-tenth small ore. Fini then enters 
into a disquisition on the probable amount of 
ore obtained from these mines, in which ha 
goee minately into the variou calcolationa. 
The following are the most nsefiil;— 

Ha eiUmitoi tlia weight at 

OH «Kr»te<I from Bio 

mlafi betOjifl 1?TT tl — ..- IA,030,200 TuBoan tout. 
Capadt; oT ttu workingt In 

im. It. 3ST,Tsr,000 oaUe Tucas 

Frtauming tlut only | at fe«t. 



ri^leund 
hatUiJU 



poH ttaer oBly obtAlnod 
ons-UiIrd oTUw qnutitj' 
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He then predicts that it might last for the 
supply of Italy for other thouaauds o( years, 
though he incidentally infonna ub of how 
much waste there moat have been [Dilly 20 
per cent.) in his time, when metallurgy waa 
in ita infancy, for the hard specular ore was 
Buppofied to yield nthec more tbsD bidf ita 



might of iron, whereu cbemictdly It ii eom- 
poMd of 70 per cent, of ifOQ and 30 of oiygfdi, 
and ia always nearly pure. (Pini ; tp. e&., 
p. 78.) 

Savi thinks that the hills of slag at th« 
Ponton' di Scarlino (Val di Pecora), and at 
the Torre Nuova, at Popolonia, indicate that 
the Elban iron mines not only supplied the 
whole of Italy iu andeot times, bat alao the 
reft of Euiope. 

PaoDucE or thb Elbik Ibos Mraca it 
VaBtODS Tikes.* 

1777, — Under the Prince of Piombino ; 
average annoal yield for aeveral yean, ac- 
cording to Pini, Rio mine then only worked, 
13,888 tons ; value 4^ to 4J leadi per ton. 

While under the Tuscan Qmnd Dacal 
direct control (official documenta) : — 

1840-1S49. — Avenge yield. Bio mine 
alone, 2S,400 tons ; value per Ion, 4i. 7d. 

Under tlwjoint adminiatnttion of the new 
Compuy (official documents) : — 
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tog te-TiD jiHT! .hewing the 
MMBAnnma Sale, 1861-8. 


July 1, 1851 1 

June 30, 1862J 

1852-3 ... 
1853-1 ... 
1854-fi ... 
185S-e ... 
1866-7 ... 
I857-S ... 
1868-9 ... 


Toes. 
21,600 
38,3*4 

ei,eis 

63,433 
68,G79 
59,148 
66,40G 


To 


e 




1. d. 
* 2i 

2 11 

2 8 

3 2 
3 7 
3 7 
3 8 


Tons. 

23,250 

25,480 
47,381 
69,437 
60,297 
72,4*a 
49,366 


Tons. 

\C"pi^y'Cf!}^'.«l 

France 18,630 

England 3,902 

Genoa 2,149 

Naples 3,090 


Mean per amium .. 


61,183 


6,853 


3 4 


48,092 


48,092 



In 18S9 aboat 16,000 tons of gettaii wet« 
ordered to be sent to Newport in Wales, 
otherwise little was done ; the French vessels 
were taken np by the war with Aoslria, and tiie 
TnsoanB were more seriously engaged in free- 
ing themselves from a heavy yoke, so that 
the mines were in a sad state of deprearion. 
They were all temporarily suspended in 
the summer of 1359, with the exception of 
tliat of Bio. 

1 will endeavour to complete the calcula- 
tions of Pini up to 1869 : those in Unlia are 
only hypothetical. 

Supposing that the qoanti^ of ore extracted 
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down to 1801, when Elba came under French 
rule, we should have an annual yield, up to 
Ihat time, of 1.38h,876 tons. For the next 
39 years, up to 1840, when reliable statistics 
again come in, we may fairly assume the in- 
crease to have been uniform, t e„ 320 tons per 
annum. From these data we may establish 
the following : — 

TutcsB Tom. 
We^ht of ore extracted up to 1777 

(Hni) 18,030,290 

From 1777 to 1801 ; 24 i/eart, at 

the uniform rate of 3,888 76 tons 

per annum^ a« above 93,330 

From 1801 to 1840 ; 89 y^eare, with 

progressive increase qf 320 torn 

per annum 590,616 



From 1840 to 1860; 10 years 

(official) 264,000 

From 1851 to 1868; 7 yeaw 

(official) 868,816 

From 1858 to 1H69 ; 1 year at 

same rate (probably) 60,000 

Estimated yield of the minies of Elba, 

from the remotest period down 

to 1869 19,886,«62 

This reduced to English tons 

would be equal to 19,438,409 

As to the future produce of the mines, the 
ore being really inexhaustible, the amoont 
now raised must mpidly increase when once 
the kingdom of Italy has become more oon- 
solidated. 
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Tbibs. 


NUMBSa OF YSSSKLS EXPLOTKD TO CONTIT 

THB Orb fbom Elba. 


NUMBBB OF MBV EMPLOTID 


Under 
Tuscan Flsg. 


Under 
Foreign Flag. 


Total. 


In tbe Elban Mines. 


In the Iron 
Works. 


1777 
Before 1850 
• 1861-2 
1852 3 
1863 4 
1864-6 
1866-6 
1856-7 
1867-8 


YeiMlB. 
••t 
••• 
444 
463 
803 
742 
678 
648 
444 


Yecsels. 

• •• 

• •• 

32 

104 
134 
145 
244 
186 
141 


YeMeli. 

• •• 

• •• 

476 
667 
937 
887 
922 
784 
685 


(Pini) Rio alone 110 

(Occasionally) 210 

226 
240 
650 
880 
800 
630 
680 


... 

••• 

219 

273 

248 

265 

293 

329 

349 



The wages of the men at the mines vary 
fi-om 8d. to 8s. per diem ; they work about 
six hours a day, saints' days, feste^ excluded, 
and are divided into several categories : — 
Caporali, overseers, equivalent to Cornish 

*• captains.'' 
Scavatorit who remove the earthand superficial 

cover, with pickaxes and shovels. 
JRompitorit who break up the ore with pickaxes 

and crowbars, so as to be ready to be 

thrown to the 
Martellaton, those who hammer up the larger 



masses of ore detached from the vein, ready 

to be laden on asses. 
Separatorif whose business it is to separate any 

eattivanza or ** bad " parts, such as quartz 

and gangue, when present. 
Sommarajj donkey boys. 

Up to 1861 the men were obliged to re- 
linquish five per cent, of their wages to supply 
the provident fund, fondo di toccorso, and 
when they became old were pensioned like 
any other Government servants. This system 
is no longer in force. 
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Muzfitta, 



Bii0treUo, 



Piooono* 



ZvpHfOM, 



SI 



The ore is weighed in OenUnarit or Omti. 

Tqacanlbf. 

1 Donkey-load calculated at ... 838^ 

2 Donkey-loads fonn 1 Peso ... G6( 

60 Fm equal 1 Cento ... 33,333j 

80 Centi „ l ^illume 

deLibbre 1,000,000 

d,0001bs. equal 1 Tonndaia (Tuscan ton). 

2,992 Tuscan lbs. are equal to one English 
ton. I have not ccmsidered it necessary to alter 
the calculations. 

Metallubgy of Elban Iron. 

We must now cross to the mainland, to 
follow the smelting operations at FoUonioa, 
in the Maremme'i'. This little village is on 
the coast, exactly facing Rio, from whence it 
is fifteen miles distant, and ten frcm Massa 
Marittima. These are the most important 
iron works in Italy. There are three blast 
furnaces, each capable of containing 18,000 
Tuscan pounds, or about six tons of ore ; the 
charge is 

350 lbs. of specular iron. 
440 lbs. of dense charcoaL 

A hot blast of 430^ Fahr. is employed. 
Ninety charges are added daily. They pro- 
duce 20,000 lbs. to 25,000 lbs. of iron daily (6 
tons 14 cwt. to 8 tons 7 cwt.}, the ore yielding 
from 55 to 58 cent, of iron. 

The furnaces are tapped every four hours. 

tiig. Gi-abau, a veiy able engineer, who has 
had the opportunity of studying the Elban 
mines later than myself, proposes the partial 
employment of wood as a fuel, and even ot 
English coal, which costs £1 4s. lOd. at Leg« 
hoi-n, or £1 5s. 8d. at FoUonioa, exactly the 
same as the charcoal. 

Objects are cast directly irom the iron as 
it flows from the furnace, constituting Ferro 
di prima fusione, otherwise it is made into pig 
iron, Ferraccio, To the foundry is attached 
a small fitting shop, with machinery for 
turning, boring, &c. : the iron is said to be 
particularly well adapted for filing and tum- 
lug. Among the articles hitherto manu- 
factured of wrought-iron, may be mentioned 
ploughs, thrashing and reaping machines, ^., 
and quite recently bar iron and rails. The mal- 
leable iron is entirely made with soft charcoal. 

In the Italian Exhibition at Florence, 
a fine collection of specimens of iron from 
Follonica, of excellent quality, were dis- 
played for the first time. Th«se were sub- 
jected to a great vaiiety of tests, such as 
torsion, plication, boring, &c., but the greatest 
novelty was the manganiferous pig-iron, con- 
taining 6 per cent, of manganese. This re- 
markable product, very analogous to the 

* The word Maremm* dmplj rignifies a district 
bordering on the sea, mare the sea ; nuxremmano 
means belonging to the Marenune. The name is, in 
this instance, applied to a particular geographical tract 
in Tuscany. 



(German 8piegdei9en, presents beautiful crystal- 
line firactures, the faces being 2 or 2} iuches 
across. Another object of great intei'est was 
the bar-iron which M. Ponsard sent as tiie 
produce of the new rolls he has set up at 
Follonica, among which were bars with giaoe- 
ful scrolls, for ornamental purposes. M. Pon- 
sard has now begun to employ the Tertiary 
lignite of Montebamboli for the puddling fur- 
naces, where the metal not being in contact 
with the fuel, the sulphur it contains is not 
detrimental; but wood-charcoal has to be 
employed for the fusion of the ores as before. 
The castings exhibited from this establishment 
were very clean and creditable. 

Abundance of water is supplied, even during 
summer, by a powerful mill-stream ; there is 
sufficient to give blast and turn wheels, &c. 
A pier has been made at the beach, for better 
landing the ores, which are conveyed to the 
foundry by a new tramroad. 

Great improvements have lately been made 
in these works. From the first conversation 
I had with M. Ponsard, m 1859, 1 felt con- 
vinced he was determined to give an impetus 
to the entire establishment ; till the time of 
his arrival there was no such a thing as an or- 
dinary plan of the premises. He has lately 
adopted the plan of roasting the ores previous 
to smelting them. Sig. Grabau gives th'e fol- 
lowing as the cost of smelting the Elban iron 
ores at Follonica, which will be better than 
any information of my own which I can 
present. 

Cost of roasting 1 ton of ore : — 

8. d. 

1 cwt. of waste charcoal » 1 9 

Labour llj 

Repairs 1 

Total £2 ^ 

Loss in roasting, 10 per cent. 

Cost of producing a ton of pig iron : — 

£ s. d. 

33^ cwt. of roasted ore, at ") ^ ^ - f, 

5s. 3d. per ton J ^ ^^ ^ 

26 cwt. of charcoal a*! « a. a 

19s. 2d. per ton j ^ * " 

Flux 8J 

Labour 2 6 

Goneral expenses of admin- 
istration, interest on capi- 
tal, &c 6 9J 

Total £3 8 6 

The price of English pig iron at Leghorn 

is: — 

£ 8. d. 

Price at Newcastle 2 16 

Freight to Leghorn 16 

Unloading 4 5 



£3 16 5 
(Grabau; /« mthtsrs <2eU' Eliba.^^^ltAM.i^'rv.Q. 



62 



One other ftirnaoe is Bitnated at Valpiaiia, 
on the road to Maasa ; a fifth at Cecina, at 
the mouth of the river of that name, sonth of 
Leghorn. All these places are in the most 
unhealthy localities : Follonica is notoriously 
the focus of the intermittent fever district. 
The men can only work from Deeemher to 
June. 

The castings made during the last seven 
years have been entirely sold in Tuscany; 
the pig-iron, however, has been largely ex- 
polled. 

EIXPOBTATION OF CaST-IbON HADE FBOM 

Elban Obes, by Messbs. Bastooi and 

Co., 1851-8. 

Tons. 

France 16,907 

Piedmont* 12,270 

Papal States 9,120 

Modena 761 

Austria (Trieste) 93 

Spain 81 

England 20 

88,202 

Neither the cast nor the malleable iron 
pays export duty. 

The furnaces of Follonica, Gecina, and 
Vivarelli smelted, in 1864, about 1,433 tons 
of ore, employing 66,000 some of charcoal, 
and producing 7,666 tons of pig iron. 2,600 



to 8,000 tons were used in the Tarioas states 
of Italy, at an average price of 41 Tuscan lire 
per mtliajo =i 4s. Id. per ton; about 330 
tons were used for making castings ; 4,000 
to 4,300 tons were refined in about ¥^ Tuscan 
iron works, producing nearly 3,300 tons of 
iron, which, at an avemge value of £ toscane 
17 per ton, was worth 1,700,000, or 66,666 
Tuscan lire. 

The production of the iron works in various 
parts of Tuscany and the neighbouring part 
of Modena in 1864 were as below : — 



Localil/. 

Pistoja {Florence) 17 

6 
3 
4 



Pietrasanta (Lueea) 

Pescia {Florence) 

The 'MBxemme {Oroseeto). 
Neighbom-hood of Carrara 

and Massa di Carrara. 
Gbibbolano, in the Val di 

Bisenzio 

Loro, in the Val d* Amo. . 
Tonniella, in the Val di 

Mersa 



Number of Frodnoe 
Iron Worki. in tons. 
••• l,ooo 
... 600 
... 300 
... 166 



1 
1 



100 

100 
100 

33 



3,132 

Exclusive of the iron works in the Lucchese 
and those of Vivarelli, Colonna at Pescia. 
(Ubaldini Peruzzi, AUi dei Qeorgcfili^ torn. 

xxiv}. 



Pboduotion op Ibon in Tuscany pbom the Mines of ELBA.f 





Yeibs. 


Cast 
[Iron. 


Cast- 
ings. 


Bar 
Iron. 


MEAN ANNUAL VALUE OP 




Oak 
Charcoal 


Chestnut 
Charcoal 


Cast Iron, 
Per Ton. 


Castings, 
Per Ton. 


Bar Iron, 
Per Ton. 












per 


wma. 


per 


soma. 








4> • i 


r 


Tons. 


Tons. 


Tons. 


B. 


d. 


8. 


d. 


i> s. d. 


£ 0. d. 


£ B. d. 


direc 
ntad 
Lion. 


18361 


2,666 


... 




< 


.. 


a 


.. 


4 2 


..• 


... 


1849 


6,212 


221 


234 


4 


6i 


3 


4* 


3 2 2 


10 4 6 


10 13 7 


o 2 S 

go 


1860 


6,176 


196 


241 


4 


6y 


3 


4 


3 6 2 


10 17 3 


10 8 10 


1861 
Mean ... 


6,483 


123 


217 


4 


6i 


3 


n 


3 6 


10 17 6 


10 2 


6,966} 


180 


231 


4 


«i 


3 


4i 


3 2 11 


10 13 6 


10 7 6 


6 


• Julyl ri861 
toJuneSO 1862 






















O 


6,398 


106 


228 


4 


^ 


3 


2i 


2 18 


U 11 


10 2 


1 


1862-3 


6,744 


466 


210 


4 


8 


3 


2 


2 17 6 


6 9 


9 18 8 


&'& 


1863-4 


8.349 


81 


256 


4 


^ 


3 


li 


2 17 


9 19 


10 6 2 


if 


1854-6 


10,866 


194 


306 


4 


6f 


3 


%■ 


2 19 10 


6 10 


10 


US,\ 


1866-6 


10,476 


127 


285 


6 


Of 


3 


2,- 

- 1 


3 3 10 


9 8 


10 6 


• 


1856-7 


10,626 


214 


287 


6 


4 


3 


4 


3 4 2 


8 16 8 


10 6 


S 


1857-8 


10,706 


889 


303 


5 


6J 


3 


8i 


3 6 2 


6 18 10 


10 1 8 


Mean ... 


9,093 


296 


268 


4 


9 


3 


3i 


3 9 


8 6 2 


10 4 8 



* This was preyions to the union of the States of 
Italy. 

t The total quantity of iron manufactured in Eng- 
land and Wales has rapidly increased within the last 
hundred years, from an amount which was actually 
/ess tbaa that now made from Eltwi mmes alone :-^ 



leart. Tons of Pig Iron. 

1740 lt,000 

1760 22,000 

1788 68,000 

1840 1,000,000 

1859 (Great Britain), from 8,500,000 
tons of ore, about 3,500,000 

X FgllQuica alone, estimated hy BepettU 
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EECEIPTS. 




1852-3 
1853-4 
1854-5 
1855-6 
1866-7 
1857-8 
1868-9 



£ B. 

43 11 
268 14 

66 3 

68 3 

66 13 
219 10 10 
334 16 4 
402 6 8 



d. 

4 
4 
6 

8 



i 
I 



£ 8. 

6,706 18 

8,309 3 

12,973 8 

13,468 9 

13,357 12 

13,762 4 

15,229 3 

9,295 1 



d. 

8 

6 

0. 

6 

6 
10 


11 



I 

u 



1 

K 

m 



£ 8. d. 
284 4 10 
257 2 2 
357 13 4 
208 6 1 
490 10 6 
354 9 8 
173 11 6 

18 13 2 



I 
I 



£ 8. 

8,109 3 

8,286 14 

10,639 3 

11,730 4 

10,365 10 

10,636 16 

10,467 9 

8,808 8 



d. 

11 
6 
4 
8 
2 

6 

11 



I 

m 



£ I. 

146 8 

1,317 9 
210 5 

742 18 

224 14 

661 2 

805 7 

1,146 8 



d. 



1 

4 
8 
4 
8 

4 




£ i. d. 

466 14 9 

835 3 6 

2,259 17 10 

2.087 10 
3,596 15 4 

6.088 6 2 
8,574 4 
2,627 12 2 



I 
I 



•. 



£ 
1,220 13 

991 12 

824 
1,102 
1,140 
1,209 
1,297 

962 



18 
12 
10 
18 
11 
12 



d. 

9 
7 
8 
6 
6 
8 
6 
8 



i 

8 



£ 
16,966 
20,266 
27,331 
29,398 
29,232 
32,931 
36,881 
23,261 



■. d. 
16 • 
19 10 
10 t 
4 4 

1 t 
8 It 

19 3 

2 11 



EXPENDITURE. 



m 



Bxrtviii or Okhxbai, Aouivia- 

TBATIOir. 






£ f-d. 



242 



1861-2 
1852-3 
1853-4 
1854-5 '252 
1855-6 257 
1856-7 
1857-8 
1868-9 



'271 
329 



6 
6 
6 
16 
6 



«8 



40 
40 
40 
40 
40 



|- 



£ 8. d. 



44 
44 
37 17 10 
36 13 4 
56 15 6 



£ 8. d. 



47 10*4 
61 1 
37 19 8 
60 13 1 
46 6 10 




Hi 
Sil 



^ Q O 



£ 

52 

317 6 
373 17 



8. d. 

9 6 
7 




387 
373 
409 
470 
1,744 



7 
4 
3 
9 

7 



£ 

408 
236 
253 
8 282 
2 446 
411 
219 
109 



8. 

2 
1 

14 

6 
4 
7 

14 



d. 

4 




£ 
45 



io;43 

8<52 
6|62 
8:39 
46 



62 
50 



8. d. 

1 3 
13 10 

2 10 
8 10 

3 6 
2 
1 6 
6 6 




£ 

336 

232 
1,136 
2,712 
3,950 15 
6,088 14 
10,637 7 

613 10 



8. 
9 
1 

10 

4 



d. 
9 

4 



10 



1 



7 



£ 8. 
16,124 12 
19,437 16 
25,516 6 
26,954 2 
24,422 17 
25,976 6 
26,692 14 
20,84ft 4 



d. 

9 

8 

6 

6 

8 

8 

8 





I 



p 



£ B. d. 

16,065 16 y 
20,266 19 10 
27,331 10 
29,398 4 4 
29,232 1 • 
32,931 $ 10 
36,881 19 8 
23,291 2 10 



The tables, pages 53 and 54, form a 
condeDBed and methodical statement of the 
expenses and proceeds of the mineb of Elba and 
the smelting works on the Continent. The data 
are official, and may be implicitly relied on, as 
emanating fh)m the late Ministry of Finances 
andPablic Works at Florence. I have arranged 
them in a very much simpler manner than 
the volmninouB original papers, which few 
would have time or inclination to read, 
could they even have access to them. The 
amounts sdso are expressed in pounds sterling, 
reckoning, as I have everywhere done, 46 
padi = £1 sterling. 

From the foregoing Tables it will be seen 
that the net dividends are at present almost 
nU ; they were, per share of 1,000 Tuscan lire : 

Lire Toflcane. Soldi. 

In 1863-4 2 11 

In 1864-^ 2 17 

In 1866-6 2 2 

In 1856-7 3 2 

In 1867-8 2 16 

The reasons for the profits being so trifling 
have been sufficiently alluded to in the course 
of my paper, for the most casual observer 
could not attribute it to want of sufficient ore 
at a very cheap rate. 

Some of the heaviest items of expense from 
I^J to 1868 amy be hen Bpeci&ed: 



Organising the new works at £ 
the mines, restoring and 
building bridges, making 
donkey roads, and one mile 
one fhrlong of tram-roads . 8,240 

Establishments in the Ma- 
remma 1,733 

Engineering works at Bio 
mine 10,642 

Building two vessels for con- 
veying the ore regularly to 
the smelting works 1,300 

Laid out on the establishments 
in the Maremma [forming 
part of the permanent capi- 
tal of the Administration]. 3,531 



9,978 



16,878 



£26,846 

Vannnccio Bmngucci, an author of the 16th 
century, says {Sidle MinUre deWElba) that 
in his time there was only one furnace in Tus- 
cany imoducing malleable iron and steel. 
Cosmo I. procured from the Quarantotto a 
law prohibiting the importation of bar and 
nail iron {firro iodo, cModagini e ferri edati)^ 
and all iron ores; and while he permitted 
some of the Siennese ironmasters to continue 
their bcuuMss, he obliged ihem to purchase 
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his oreflt monopolimng the manufacture of 
nails. He introduced skilled workmen from 
Brescia and Bergamo, already celebrated for 
their treatment of iron ores and the manufac- 
ture of fire-arms. [Targioni, Notiziet p. 283.] 
He also erected in tne Pistqjese {Florence) ^ the 
first blast furnaces made in Tuscany, as well as 
the iron works of Caldana and Pracchia, near 
Pietrasanta (Z^tfeea) (Prof. Puliti, Rajjportoeull* 
Uepomione di Fvrenu, 1850, p. 171 j. It was 
the Medicis who afterwards erected the fur- 
naces of Val Plana and Gecina. In 1630 the 
plague broke out, and made great ravages 
amongst the workmen, so that the establish- 
ments were nearly destroyed. In spite of 
many obstacles thrown by the Venetian Re- 
public in the way of the emigration of work- 
men, many were again bribed over to intro- 
duce the manufacture of steel, wire, and tools. 

In a manuscript biography of Pietro An- 
tonio Michel], by Giovanni Targioni Tozzetti, 
we learn that he travelled, by order of Cosmo 
HI., for sixteen months, in 1708 and 1709, 
in the Tyrol, Austria, Bohemia, and Thurin- 
gia, in order to study the art of making pig- 
iron, a manufacture hitherto confined to Ger- 
many. He learned the secret, having lin- 
gered for several weeks under various pre- 
texts about a manufactory, where he made 
friends with the watchman, feigning himself 
half-crazed ; but by the careful attention he 
paid to the various operations, the superin- 
tendent perceived he was anything but mad ; 
and it was only by bribes and a speedy flight 
that he preserved his liberty. All time 
eflbrts were lost by the death of Micheli, who 
was never able to overcome the obstacles 
offered by the officers of the Royal Tuscan 
Iron Works {CorUinuazione degli Atti delta 
Reale Accademia dei OeorgoJUi; tom. xxiz., 
1861, p. 601). 

The iron trade had dwindled away almost 
to nothing on tho accession of the Liorraine 
sovereigns, who first gave out the works on lease. 
Pietro LfCopoldo was the first to peimit private 
persons to work in Tuscany. Under the 
French rule, at which time both the Elban 
mines and the Tuscan Iron Works were the 
property of the Prince of Piombino, the Elban 
Iron Works were made to supply arms for 
the artillery, to the exclusion of all other 
branches of manufacture. The protection of 
iron in Tuscany was removed in 1829 ; three 
years was given before bringing this law into 
execution, and the immediate result was the 
improvement in the quality of the refined 
iron and the extended manufacture of objects 
employed in the industrial arts. {Rapporto 
tulV Mipomione di Firerue, 1860, pp. 173, 177. ) 

Compared with Elban iron mines, those of 
the Tuscan mainland are of very little im- 
portance, nor are they in activity at the pro- 
sent time. In 1843, M. Bourlon opened the 
mine of Montb Valbrio, below Campiglia. 
TiM on ii farowB hsaaatite. Prof. M«iieg- 



hini shows it to exist in the form of dykes, 
traversing the purple and reddish Oolitic 
schists {Sciiti varjcolori). Another mine was 
commenced at Gavobbano, in 1842. In the 
Apuan Alps magnetic iron of very excellent 
quality is found in numerous places; thus, 
two dykes occur about six miles above Sera- 
vezza, and one mile from Stazzema, at BuoA 
ALLA Vena, on the northern flank of the hill, 
several hundred feet above the level of the 
valley. The magnetic iron of Stazzema is of 
a steel-grey tint, and is found in crystalline 
and somewhat granular masses. These dykes 
traverse the saccharoidal Liassic marble, and 
in some places have united the angular frag- 
ments, forming an excessively hard and strong 
breccia with metalliferous cement, but diffi- 
cult to polish. Savi and Meneghini have ex- 
plained the formation of amphibolic minerals 
by the agency of the iron, and conclude the 
origin of the latter to be eruptive, the intru- 
sion havmg taken place during the Eocene 
period, like the dykes at Monte Valerie and 
Gavorrano. Near the entrance of the gallery, 
or rather cawrn, of Buca alia Vena, I noticed 
a huge mass of white crystalline maible, 
which had fallen from above, and was in a 
state of complete disintegration, so that it 
crumbled to pieces. This seems to me diffi- 
cult to account for, as it is sheltered from the 
action of the sun and rain. Other dykes of 
magnetic iron occur in the Val di Strettoja. 
The assays of the iron ores from Monte 
Arsiccio, near Val di Castello, yield fifty or 
■izty per cent, oi iron. 

The iron mines of the Versiglia are of very 
remote origin. Santini has published an ex- 
tract from the MS. Archivio Superiore di Pie- 
trcLsanta (Liber 1, rosso 3), which states that 
the inhabitants demanded a reduction in the 
price of the Elban iron ore they purchased 
from the princes of Piombino, for smelting 
in their works. 

The iron mines of Stazzema were in activity 
in the seventeenth century. At onetime there 
were eighteen mines in these valleys. The 
ore was smelted at the neighbouring works 
of Rimagno and Strettoja. In spite of the 
proprietors offering to sell their own produc- 
tion to the Tuscan Government at the cost 
price of the Elban iron, they were not 
allowed to do so, lest they should interfere 
with the monopoly of the crown, consequently 
they were obliged to abandon the mines alto- 
gether (Targioni Tozzetti, Viaggi in diverse 
parti delta Toeeana; tom. vi., p. 362). Pre- 
vious to 1848 an Englishman made some 
attempt to work the iron vein at Buca alia 
Vena, and in 1866, Sig. Simi earnestly advo- 
cated the importance of re opening these iron 
mines, now that the political condition of the 
country is so different, from what it used to 
be, but hitherto no one has done anything, 
at which I am rather sur\>ri«ed^«vc^j^^K^xsc^^ 
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Vezza, where there is abundance of water 
for moving the hammers and supplying the 
blast. 

Veins or dykes of magnetic iron abound in 
the Apuan Alps, and are found in the whole 
marble district of Carrara, Massa, and Sera- 
vezza, as well as on the northern flank of 
Monte Sagro. They run from north to south ; 
their size varies from a mere line to several 
metres. Owing to the rugged nature of these 
mountains it is very difficult to study their 
geological structure minutely, many places 
being only accessible to the shepherds. 

It would appear that there is an inti> 
mate relation between the iron dykes and 
the conversion of the limestones into the 
white crystalline marbles which enjoy such 
great reputation. Some wiiters have supposed 
that serpentine eruptions were the cause of 
this molecular change in the structure of the 
limestones, but as serpentine is nowhere seen 
at the surface, it is more probable that the 
change is«produced by the veins of magnetic 
iron, in contact with which the limestones are 
always more or less altered according to their 
size. The marble at Capo Corvo, on the Gulf of 
Spezia { Genoa) i is eveiy where so pervaded 
with minute veins of magnetic iron, whicli 
have become spathose ore by contact with 
the carbonate of lime, as to be of no economic 
value, but to the geologist this locality offers 
valuable data for explaining the origin of the 
beds of marble in the entire Apuan Alps. 



I am of opinion that at a great depth near 
Carrara and Seravezza, there are immense 
dykes of magnetic and specular iron, like that 
of Elba, the magnetic property of the former 
kind having greatly influenced the molecu- 
lar transformation of the rock, the statuary 
marble with the largest crystalline structure 
being situated nearest the dykes. Be this as 
it may, wherever such iron ores are found in 
any quantity in the Apuan Alps, the Grosse- 
tano, or Elba, they are invariably accompa- 
nied by saccharoidal white marble. When in 
smaller proportions the carbonate of iron has 
combined with the marble and formed a 
double carbonate of iron and lime, which con- 
stitutes the colouring matter of the beautiful 
yellow Sienna marbles. 

The Roman Iron Mining Company have ex- 
hibited in the Italian Department of the In- 
ternational Exhibition a very beautiful col- 
lection of bar iron, chiefly manu&ctured from 
Elban ore at their iron works at Tivoli and 
Tebni (Rome), The convenient situation of 
Tivoli, only 18 miles from Rome, will pro- 
cure it the first place among the national 
establishments of this kind the moment that 
city becomes the capital of Italy, when 
doubtless numerous large manufactories and 
industrial establishments will lise among the 
ruins of ancient Roman splendour ; hitherto 
there is no demand for this important metal 
at Rome, nor the slightest encouragement for 
the establishment of works <^ this nature. 



CHAPTER VI I. 



COPPER. 



Copi'iffi occurs in Centi^l Italy under three 
distinct conditions : — 

A. As veins in sedimentary rocks, accom- 
panied by quartz gangue, and associated with 
other ores, as in Cornwall. 

B. In amphibole or pyroxene, a meta- 
morphosed roak. 

C. In serpentine without diallage or gabhro 
rossOy an eruptive rock. 

A. — Copper in Stratified Rocks. 

Of the copper mines in the sedimentaiy 
rocks of Tuscany, I know of none better 
suited for description than those of the neigh- 
bourhood of Massa Marittima (Orosseto), 
where the general direction of the veins is 
N. W. and S. E. 

Capanne Veoohie and Poogio Binda 
mines, belonging to the Societh anonima ddle 
Capanne Vecchie e Poggio Bindo are situated 
in a retired and beautiful spot called the Val 



in the Maremme, surrounded by woods of 
cerro and other species of oak, extensively 
employed for making charcoal. The ore is 
found in a large vein, running nearly north 
and south, filled with a whiteish quartzose 
ganguoj in many places containing minute 
crystals of iron pyrites disseminated through- 
out the mass. The dip of the vein is 45^ E. 
Only one shaft has been sunk, the pozzo Ckrlo, 
which was calculated to cut the vein at the 
depth of about 66 yards ; but after proceed^ 
ing half that distance they were obliged to 
stop short on account of the accumulation of 
an enormous quantity of water. From 8 to 
12 yards the vein rmis through calcareous 
schistose rocks, which belong, if I am not 
mistaken, to the madgnOf an Eocene formation. 
At the depth of 22 yards is the GaUeria AUa- 
sandrtti passing laterally to the vein of the 
same name. In proceeding downwards five 
little veins, ramifications of the principal one, 
have been already met with. The richest 
nurt of the ore is found on the 'hanging-wall, 



or UUo. It appMia tbftt the nia or dyke I 
(UierockiiD the neighbourhood are conaidared 
by wine geologiali to have been subjected to 
igneoua Bction), is more and more metEdlifer- 
ou< ts we descend. The size of (he pna- ' 
dpU vein ia from 80 to 60 feet. The 
ore fouod at the surfece was very poor, only 
yielding 1 per cent, of copper ; In proceeding 
downwards, inegojar zones or oeate of tr^iitee ' 
wer* mat with, containing 1, then 3, then B , 
per cent, of copper. In the ptospectne of ttie | 
company, made in 1855, they ooly calcuUted i 
OD procuring 1} per ceat. by the best eroelting 
process then known, lakiog the whole of the | 
ore together. Since tlien, a large quantity of ' 
ore has been extracted at a greater depth, i 
oontaioing 10 to 16 per cent. ; wilJiiii the last i 
tbtee years the ore from the bottom of the 
mioe has yielded 20 to 26 per cent. The 
dineosiong of the zones are from 80 to IZO 
feet in length, and S feet in depth. The 
length of the gaUeiy by which the vein ia 
worked is 150 yaidg. Another compiiny has 
been proceeding from the opposite diveotion, 
fbr the rein is divided among seveial coro- 
pauiet. I might here incidentally mention a 
word about this divieion of mining property ; 
were both parties in such cases to anuilgamate 
their interests they would work the ores to far 
greater advantage, since the drainage-water 
of one rrune must necessaiily flow into the 
levels of the other, to say nothing of the 
useless expense attendant on the establishment 
of two smel ting-houses, a double quantity of 
machinery, and two systems of accounts. 

Ancient workings may be »een within a 
few yards of the present shaft, distiogniih- 
able by their great irregularity and shallow- 
uess, and from being more or less open to the 
tit ; I was informed by one ofthe gentlemen 
at the mine that some ancient pottery, sap- 
posedtobeEtniscan,wasfoundin them. The 
greater part ofthe ore is copper pyrites, distri- 
buted in minute quantities through semi- vitre- 
ous quartz. The miners are paid 3-76 francs 
for a cubic metre, equivalent to about lis. Gd. 
per ton ; they futnbh their own oil and gun- 
powder, though provided with the necessary 
tools. Commencing their operations in Sep- 
tember, 1846, the former company only 
worked the mine for the seven winter and 
spring months up to 1864, when the present 
gentlemen, Heinzemann and Company, took 
ft lease from them for 40 years, I'eserving the 
option of giving up themineattheezpii-ation 
of six years, in case they did not feel disposed 
to continue any longer : since then they have 
not intermitted during the SDinmer. This 
year, however, the mine has been lying idle. 

The ores ais divided into three kinds : — 

1st. Hand-picked copper pyritea, containing 
20 to 25 per cent of metal. 

2nd. Copper i^tee, containing 10 to 15 
p» crabofmetal. 



Srd. Copper pyrites, coniidning 2 to S per 
cent, of metal. 

A ton of ore of 3 per cent, contains 1-075 
01. of silver. 

During the finst yean ein<:e the formation 
of the present company in 1861, Cspanne 
Vecchie produced about 13J tons of ore of 
the second quality, and 834 tons of the third 
quality annually, which were dressed, but 
with considerable waste, at the Qeighbouring 
mine of Acceea, the pro[Hietors of the two 
mines having made an agreement to that 
effect, 

Though the kindnesi of big. Heinzemann, 
I am able to publish the average cost of pro- 
ducing 1 cwt. of copper at Capanne Vecchie, 
as estimated some years ago; although I 
may remind the reader that, the ores now 
raised being richer, the result is under the 

1. Cost of raising 60 cwt. of ore, £ ■. d. 
yielding atler smelting 1 cwt. of 
copper, inclusive of eitraction and 
separation from gangue 12 G 

2. Staminng and dressmg the above, 
inclusive of conveyance to and 
ftom tbeeetablishmentat Accesa, 
as was then the mode of opera- 
tion, and by which the itu«o or 
dreued ore was concentrated to 
aporcent 17 6 

3. Smelting 4) cwt. <^ dressed ore 

to obtain 1 cwt. of rosetta copper. 17 6 

Thos, the total expenses of lainng 1 
and snielting 1 cwt. of copper S- 2 17 6 

may be eeUmated at J 

In this calculation, however, no notioe 
whatever is taken oF the expenses incident to 
the formation or maiutenance of the various 
establishments, the machinery, or adminis- 
tration. 

Subaequently Prof. Bechi , and Sig. Hanpt, 
who was engineer of the former company, 
proposed a new method of treatment for the 
poorer ores, containing 2 and S per cent, of cop- 
per, though 1 do not consider that this method 
can be established to be the best, until it has 
stood a longer trial. As the process is not 
generally known, I will ;give a sketch of it. 
The poor ores are placed in large heaps, 
something like those of Mansfeld, in Prussian 
Saiony.inteistratified with twigs and bnisli- 
wood. When once properly ignited, the 
Kilphur of the copper pyrites keefs up the 
combustion, and after three or four weekt of 
this treatment, the pyrites have become very 
friable, much concentrated, and consequently 
poorer in sulphur. The more earthy portion 
IS then stamped and roosted with ult in a 
large reverberatorr furnace {foma a revtr' 
ben), charged at the lop, on ue npper floor 
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Chloride of copper is one of the prodacts, 
which, being alone soluble to any extent in 
water, is easily separated, the solution of 
chloride of copper passing into a reservoir 
below, where cast iron from the furnaces at 
Follonica {fsrraccio di prima fusione)^ is 
thrown in, by means of which a large pro- 
portion of the copper is precipitate in a 
metallic state in thin lamina crystallised on 
one side, and containing 50 to 80 per cent, of 
copper. This cement copper {rame cementato) 
is shovelled out and refined directly. That 
which escapes precipitation by this simple 
means, passes on to a second taiik situated a 
little bc^ow, where quick-lime is added; a 
double decomposition ensues ; insoluble pale 
blue hydrated oxide of copper is precipitated, 
presenting at first somewhat the consistency 
of clay, gradually falling to the bottom, 
where it accumulates to the depth of a foot or 
more ; the soluble chloride of calcium is then 
decanted. 1 presume the chemical changes 
must be these : — 
Ca O. HO-f Cu C l-|-HOz=Cu 0. 2 HO+Ca CI 

The oxide of copper contains from 18 to 20 
per cent, of metal. After draining, it is dug 
out with shovels and placed in a small blast 
furnace {fomo a manica), along with the richer 
pyrites, the interior portion of the nodules 
of ore concentrated during the roasting in 
heaps, and rich slags from previous operations. 
These produce a matt {metallina), containing 
50 per cent, of copper, and a slag ; it is again 
treated to produce a second metallina and 
another slag, and, during the next process, 
black copper {rame nero) is produced, con- 
taining 90 per cent, of copper, from which 
rosetta copper {rame rosetta) is obtained by 
refining. None of the secondaiy products 
have hitherto been utilised. 

With all the precautions taken, this in- 
genious system of treatment has not turned 
out so favourable at this place as might have 
been anticipated ; chlodde of copper being 
so very volatile that 25 cwt. was lost ; in fact 
it is decomposed at 400°. C. In 1859 the 
smelting on the spot was given up ; since then 
the whole of the ore has been sold. 

An analysis of the copper smelted at Ca- 
panne Vecchie gave— 

Copper 99-50 

Iron 0-02 

Silver 0-10 

Suboxide of copper 0-30 

99-92 
The presence of suboxide is intentional, 
and gives the rosetta copper that beautiful 
colour whence it derives its name ; it is simply 
the result of prolonged refining. 

It would be advisable to produce refined 
copper in ingots, in the Italian smelting works, 
since it would sell at a much higher prise in 
England, where the large rosettes are found 



Of the richer ore belonging to the first 
quality, a fresh market has presented itself in 
Swansea; it has been largely shipped to 
England. In June, 1860, the quantity of 
rosetta copper made was estimated at 7 tons ; 
the monthly export of ore was about^23 tons. 

Until very recently brushwood or charcoal 
was the only fuel consumed here, but occupy- 
ing as it does so large a space, as also being 
liable to accident from fire, they have lately 
tried the Tertiary lignite found at Castiani, 
near Tatti, at the distance of only six miles, 
over nearly level country, but to which place 
there is not the most ordinary kind of road. 
The experiment now being made seems to 
have answered very well. The lignite is 
much cheaper than the wood, primitive as 
is the present mode of transport in ox -waggons, 
over marshy heaths and through woods. 

Wages of miners at Capanne Vec- 
chie (they provide theii* own lights, 
and work 12 hours) 17d. to 20d. 

Boys in the workings 12d. to 14d. 

Dressers 5d. to lOd. 

Price of lignite at Capanne 

Vecchie per ton £0 18 

Chestnut charcoal „ 2 14 

Oak {Leccio) charcoal ,, 8 

Salt „ 12 

Cast iron „ 5 4 

Gunpowder per cwt. 3 10 

Sulphur 12s. to 14 

278 cubic feet of oak, leecio, 

&c cost 10 

Ten tons of sulphuric acid were consimied 
monthly at this mine in 1861. 

Manganese might be raised from a rami- 
fying vein close by, and would doubtless be 
eminently useful in the manufacture of glass, 
but more especially of bleaching powder, to 
say nothing of the pozzuolana and alum 
abounding in the neighbourhood. 

Regarding the machinery, the water is 
drained from the mine by an 8-horse-power 
high pressure steam engine, made in London, 
pumping out 30 cubic feet of water per minute. 
The draught is supplied to the furnaces by a 
20-hoi'se power condensing engine, manufkc- 
tured at Genoa. The air cylinders, which 
were erected for the latter in 1859, are 3 feet 
in diameter and 5 feet long. Up to that 
period a 3 feet 6 inch disc was employed. The 
same engine moves the wet and dry stamps 
{jfe8te)t such as are used in Cornwall for crush- 
mg ores, and also an apparatus for crushing the 
roasted ore, and the tromps {tr<mibe a preS' 
eione.)* 

* Since writing the a1x>ye I have been infonned 
that the copper ore now raised is so much richer than 
it used to be, that the oompanj hare quite given up 
the practice of smelting it at the mine ; it is now sent 
awaj to be smelted at Swansea. Liverpool, and Ham- 
burg ; the reason of thus expor^g liie ore is the heavy 
price of the combustible. The fi^ht ta Waist is 168. 
ner ton. 
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Plan Bhowing tiie positioDB of the 
C!q[>per Veins at Capanne Veochie, and 
the Ancient Pita at Serra Bottini, near 
Massa Marittima, from a drawing by 
M. Gailloiiz. 

Note«-r fiignifiea ramificatioDS. 

A B, Continaation of Vein. 

A 0, bifhrcation at A. 

D D Py Principal qoartsose Copper 
Vein. 
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The continuation of the vein northwards, 
towards the Val Calda and Val Castrucci, 
constitutes the mine of Val Castbuooi, and 
is worked by the Societd Fenice maremmana. 
They have erected three pumps in the shaft 
called pozzo Costantino, which together throw 
out 60 cubic feet of water per minute. 

Adjoining Capanne Vecchie, to the south, 
is the mine of Aooesa, belonging to the Sodetk 
MetaUurgica maremmana. The mine is in 
one of those unhealthy places where fevers 
rage in the summer months, so that the 
operations have then to be suspended. But 
the great drawback to these mines, and 
which has doubtless tiied the patience of the 
engineers, is the immense quantity of water 
which accumulates in the shafts, especially 
during winter ; but that will speedily be recti- 
fied as far as regards the mines of Capanne 
Vecchie, since an adit level (gaUeria di scdo) 
is being driven to meet the shaft below the 
gaUeria Alessandra, t.e., about 100 feet below 
the surface of the pit, which is nearly com- 
pleted. 

Numerous ramifications of the principal 
vein are found on the setts of Capanne Vec- 
chie and Accessa, running more or less parallel 
to each other, and having a general north- 
west and south-east course. They incline at 
an angle of about 50° west of the great vein, 
and contain calcareous spar as well as quartz. 
As far as I can judge, it was these ramifica- 
tions which the ancients worked for a dis- 
tance of more than a mile, at Serra Bottini 
and Scabbiano, by means of irregular pits, of 
which more than 300 are visible. Sig. Bovis, 
in mapping the country round Massa, has in- 
dicated no less than 400 such ancient pits on 
the Poggio al Montone alone, accompanied 
for the most part by *' burrows," or masses 
of rubbish containing quartz gangue and 
copper ore. The accompanying plan is a re- 
duction of the drawings of the engineer of the 
mine (see preceding page). 

Sig. Haupt has prepared a highly interest- 
ing series of MSS. plans of the Tuscan 
mineral veins, indicating 16 mines anciently 
in operation near Massa Marittima, but none 
of them worked in 1861 ; the following is 
the list of their names : — 



Montierino 

Scabbiano 

Tesoretto 



1 W.ofCapa 
I Castrucci, 



Capanne Vecchie, Val 
and Carpignano. 



Serra Bottini, the property of the former 
Grand Duke of Tuscany. 

Brenna, E. of Capanne Vecchie. 

Poggio alle Vidette ^ 

Poggio Bertone |-E. of Massa. 

Poggio al Montone J 

Serra Bottini settentrionale, 2 miles N.W. 
of Massa. 



Banoletti 

Gorgoni 

Val d'Aspra 

Nicololetta 

Stregajo 

Porta al ferro 

Diacciolini 
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All in a N. and S. line, 
and N.E. of Massa. 



A short walk inland brings us to the mines 
of Castellacoia, belonging to the Societb, 
MetaUotecnica fiorentina, the upper part of 
which produces copper pyrites ; the rocks in 
the neighbourhood are macigno. 1 there no- 
ticed some good specimens of feiTUginous 
gangue or " gozzan," with incrustations of 
malachite and azurite in minute crystals, but, 
though pure, they were in every instance in 
very small quantities. It appears to me that 
in Tuscany these minerals are only found as 
superficial coatings on oxide of copper or 
commoner ores, where they have been very 
recently formed, but never in massive lumps, 
as in Australia, Africa, or the Government of 
Perm, in Hussia. 

ELBA. 

Although copper has already been found in 
four distinct parts of Elba, neither of the 
veins have been worked for eenturies. Until 
very recently, all the ores of Elba belonged 
to the government, who neither allowed any- 
one to work mines, nor troubled themselves 
about any of them, with the exception of the 
iron ones. After 10 years* hard struggling, Sig. 
Luciano Foresi, whose father entertained the 
Emperor Napoleon I. and his suite on landing 
at Portoferrajo, in 1814, succeeded in liberat- 
ing the mineral resources of Elba from go- 
vernment monopoly. The prohibition to 
work the veins is now no longer in force, and 
only the iron ores remain in the hands of the 
government. 

Though copper is not now worked in Elba, 
it was so long before the days of Aristotle : 
*<In Eturiil ferunt insulam esse quam ^thaliam 
hodie vocant, in qu^ sBrifodina est undo ses 
eruiter, omne scilicit illud ex quo isthuc erea 
vasa conflantur. Deficere autem, nee reddere 
quidquam aliquamdiu; coeterum temporum 
procuimi non sbs ut ante sed feniim proveniie, 
id nempe quo etiamnum utuntur Populorum 
incolsB vocant" (Aristotle ; xtpl eavfuurwp 
iucovfffidrwv.) 

" 1 1 is stated that there is an island in Etmria 
now called ^thalia, in whichjthere is a copper 
mine, whence they have obtained the whole 
of the copper they have employed in makine 
bronze vessels, but now it is abandoned, and 
has not, for a long time produced anything. 
The inhabitants of those parts relate that in 
process of time they no longer procure copper 
from the island, but only the iron which they 
are at present in the habit of employing." 

Sta. LuoLi. — Copper ore is found below 
and on the east side of the ancient ruin of Sta. 
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Lucia, a building crowning the sammit of a 
prominent hUl 9 miles soath of Portofen*ajo. 
It is doee to the bomidary of the Berpentine ; 
Sta. Lucia is on the granite. It is at the junc- 
tion of two rocks ; one of the walls of the vein 
is finrmed by whitish porphyritic rock, the 
other by friable schists. The copper ore was 
first discovered by accident, while some men 
were making a circular thrashing-floor on the 
mde of the hil], such as are obseiTed in every 
farm in Elba. In order to make a level sur- 
face, it was necessary to cut away the rock at 
the back pai*t, when the labourers unex- 
pectedly came on indications of ore. Subse- 
quently Sig. Foresi made an experimental pit 
to ascertain whether any more could be 
obtained. The ores are imbedded in qnartzose 
gangue and a siliceous matrix of the hardest 
kino. Owing to the time which has elapsed 
since the pit was dug, it has become in a great 
measure filled with water, so that on descend- 
ing a few yards I was unable to see the richest 
portion. The ores found here were copper py- 
rites, bomite, red oxide of copper, and native 
copper, all these in masses, and very pure and 
rich; fibrous malachite and dark blue ciystal- 
line aznrito were procui-ed, but only in small 
pieces interspersed in the quartz ; I ascertained 
the size of the outcrop to be three feet, and 
an estimation of the ore, consisting chiefly of 
quartz, with small pieces of makchite and 
azuiito, gave 6} per cent, of copper, though the 
specimen I submitted to analysis was a poor one. 
To work this vein would be very simple ; 
a level could be driven into the hill from the 
bridle-path in the vajley, towards the south- 
east, for a distance of 800 feet, which would 
cut it at the depth of about 100 feet, the 
present road to S. Giovanni, a village on the 
harbour of Portoferrajo, and only half a mile 
distant, would afford easy transit for the ores, 
which might be dressed in the brook running 
through Sie valley. Half a mile west of 
Monte Orello is a pass, of which the Elbans 
have availed themselves in making a horse 
path from 8. Giovanni to the Gulf of Accona. 
Two or three hundred yards below the water- 
shed line to the south, some years ago, a 
shepherd chanced to observe a stone in a 
field, which, from its green coating, pre- 
sented an altogether novel appearance to 
him, and on lifting it up he perceived that it 
was very heavy ; he took it to Sig. Foresi, 
who recognized it to be a mass of native 
copper, weighing 47 lbs. avoirdupois. That 
gcoitleman proceeded to sink a shaft 200 
yards beyond the pass and 20 above the path, 
and having gone a depth of 16 yards he 
found more native copper : another excavation 
close by reached the copper ore at a less 
depth. These pits are now covered over. 
Half a mile beyond this we come to another 
circular thrashing-floor, near a small farm- 
house. The vein was cut at the back of the 
floor; the matiix is excessively hard, and 



contains only the slightest possible traces of 
ore. The places where I examined the vein 
all lie more or less in a north and south line 
for the distance of a mile. 

Capo Pomonte. — This little cape is situ- 
ated at the south-west extremity of Elba, 
projecting for several hundred yards into the 
sea; the rocks of which it is composed are ser- 
pentine, gabbro, and aphanite, penetrated by 
quartz veins, in which copper pyrites have been 
discovered. I traced up three distinct veins 
from the very sea ; two of them may be fol- 
lowed on the face of the cliff for 60 feet ; they 
vary from six inches to a foot in width, but 
contain so little ore and so much quartz as 
to be scarcely, worthy of mention* Following 
them along I noticed green carbonate of 
copper, forming a copious coating on the face 
of the rock, proceeding from water which had 
been infiltrated into the vein and had decom- 
posed the ore. About 100 yards from this point 
18 the third vein, from four to five feet thick, 
traceable for twenty yards, and from which 
I was able to procure very promising speci- 
mens of pyrites; these furnished me on 
analysis 10^ per cent, of copper. Copper ore 
has occasionally been found higher up on the 
side of the hill. 

" Cava dell*Obo." — Two miles west of 
the Marina di Marciana, under the Concha, 
is a cliff oi gabbro rottOt where I could do little 
more than corroborate the existence of a 
minute copper vein in it, a few inches broad. 
A short distance beyond is a mysterious spot, 
known to the Elbans as the " Cava deU'Oro" 
or gold mine, which I visited in a boat. 
A small opening is observed in the cliff, 
through which I entered with a light, the 
boatmen loudly vociferating all the while, 
and refusing to go before me, talking a great 
deal about the foul air, &c. I had heard so 
often about the places called Cava deWOrOy 
that I felt anxious to know what grounds 
there were for the notion of gold being found 
in Tuscany. I was positively assm'ed by one 
man that his grandfather had procured gold 
from this place, and I felt imwilling to be 
sceptical until I had ascertained the merits of 
the case. After proceeding some yards, I 
discovered the secret. It was the purposely 
obstructed entrance of a gallery, through 
which I advanced for 300 paces. On coming 
out, I found the outcrop of a copper pyrites 
vein, 4 feet wide, embedded in a very hard 
quartzose matrix ; but the ore seemed too poor 
to work. 

MoMTE PERBONE.-Eight milcs from Porto- 
ferrajo, on the road to the Maiina di Marciana, 
and two from the latter place, a little path 
branches off towards Monte Perrone, where, 
at a mile from the coast, we arrive at a spot 
from whence the village of Poggio is visible 
directly in a line with Marciana Alta. Tiaces 
of ancient mining operations are here seen in 
every direction ; for while I cannot biing for 
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ward any prooft of the yeini I have hitherto de- 
scribed having been ever worked, abundance 
of ** burrows ** are here seen all along the 
face of the hill. The antiquity of the work- 
ings is shown by their irregularity and 
shallowness) and the absence of proper 
galleries or shafts. They resemble the pits I 
have studied at Gerfalco,* which have been 
pronounced to be Etruscan, and I feel no doubt 
that they were made by that people. About 
100 feet below the summit of the mountain 
is a large hollow, excavated in the vein like 
a quarry, penetrating some 20 or 80 yards 
into the rock. It is now so overgrown with 
brushwood and weeds that it is impossible to 
see the surface where they worked, but all 
around are evidences of the nature of the 
matrix. A kind of loose ferruginous gangue, 
very similar to Cornish ** gozzan," accom- 
panies the ore, and contains pieces of silky 
malachite in superficial fragments. I found 
some asbestifoim minerals on the burrows, 
probably derived from geMro rosso. Big. 
Begni, some years ago, made several ex- 
perimental pits, to see if he eould cut a 
vein, but nothing came of the research. 
Exactly north of Monte Perrone, on the coast, 
are the Bagni di Marciana. In making the 
road from Marciana to FoiiofeiTajo, in 1810, 
some coins of Ciesar Augustus were dug 
up at the Bagni, which were in all pro- 
bability Roman baths in his day. Many ad- 
vantages would be found, were anyone to 
work the copper ore at Monte Perrone, if the 
vein once discovered should prove sufficiently 
good, for the soil is too poor to admit of any 
culture ; the hill is too stony for pasture land, 
and only a few places atibrd sufficient earth 
to admit of biambles and brushwood taking 
i*oot. Even goats can scarcely find enough to 
live on, so that the ground is really value- 
less. 

B. — CoFPEB Mines in Amphibole Dykes. 

Amphibole, a variety of hornblende, is a 
ciystallized rock, having the same chemical 
ooitstitution as augite, so commonly found in 
all recent volcanos, and passes insensibly from 
olive-gi'een to black, and in composition into 
Yenite or Ilvaite, a very hard , but (brittle 
silicate of iron, almost peculiar to Tuscany ; 
2Fe»0»+3(2FeO.SiO»i+'3Ca0.2,SiO». 
It is stated by Mitscherlich, that the 'differ- 
ence between the amphibole and augite is 
simply the result of the former having been 
slowly cooled, the latter rapidly. Savi con- 
siders amphibole to be merely the ordinary rock 
metamorphosed by metalliferous substances, 
and to be a secondary pi'oduct of the eruptions 
of iron {Nuovo OiornaU de'Letterati di Pisa, 
torn, xxvii., p. 68. 1833.) 

A mile from Gampiglia, in the Marenlme, 



^See chapter VIIL^Lead, 



is a larg^y developed Liaasio limestone dk- 
triot, with well-wooded undulating hills and 
luxuriant valleys, enlivened by rich fruit- 
gardens and plantations of chestnuts, whidi 
attest the fertility of the soil. In the midst of 
these extensive dykes of amphibole protrude, 
enclosing in certain places a very great quantity 
of copper. This ore has been worked in 
the neighbourhood of Gampiglia, at Temps- 
BiNO, about 11 miles from the port of Piom- 
bino to which there is an excell^it road, and 
a mile towards S. Vinoenzo, where the Emi- 
lian road from Pisa to the south passes: 
the mine belongs to MM. Boorlon et Gie, 
and lies at a gunshot dfetance from the 
road. Although only four miles from the 
unhealthy district along the coast, the inhabi- 
tants of these charming hills and vaUeys are 
not in the least degree affected by fever, so 
that the peasants resort to Gampiglia itom iho 
iaial plains every evening during the sanmier, 
as the sun sets, in order to escape from the 
frightful intermittent and more malignant 
species of fever so easily caught by exposure 
to the night air and noxious exhalations, 
especially as they are compelled to drink 
Iffackish water, which is considered one of the 
most injurious beverages possible. I might 
be asked what I have to do with a medical 
question here, but its bearing on the working 
of mines is evidently of importance. I visited 
Follonica, a little manufacturing village not 
many miles from Gampiglia, in the middle of 
June, and arrived in time to see the opera- 
tions, for the S. Giovanni, as the 15th of June 
is known in Italy, is the signal for all work to 
be suspended until the beginning of November. 
If a man exerts himself much, and perspires 
IH*ofusely, he is liable to catch these fevers, 
which linger about him for a year or two, 
notwithstanding tlie extensive employment 
of quinine by the medical men. The latter 
informed me that there is less danger for a 
person riding in a conveyance than for one on 
toot, who has to exert himself much, but I 
can testify to the offensive effluvia arising in the 
marshy ground in spite of the large dykes ; for, 
being obliged to be out late one night, it was 
veiy evident to the senses. A poor widow, 
with whom I conversed on the road, told me 
a sad tale of the loss of one after another of 
her family, husband and sons, by fever, and 
how she was left alone ; and a caiter who was 
taking a load of straw from the Maremme to 
Pisa, told me that in merely passing through 
Follonica the night before he had caught the 
fever, and was so weak that he coold 
not sit upright. Nor are these by any 
means exceptional cases ; in fact there is a 
hospital at Gampiglia, where such patients are 
particularly provided for. To secure a healthy 
spot for a mine or any industrial establishment 
in this district, is, therefore, an object of the 
highest moment, as it permits of the enterprise 
being earned on to many months longer every 
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CMur. Tbt inhAbitanta of Follonica and other 
w parts of the Mareaiine periodically leave 
their villages, where only a few persona re- 
main behind in charge of the houses, with 
floch as are too poor to remove. 

After desoendbg the sliaft at the mine of 
Temperino a few hundied feet, we amve at 
the workings; we then enter the Galleria 
Fofinmaia, a large chamber, 44 yards high, 
oommuDicating with ancient Etruscan excava- 
tions, which lie, however, chiefly at a higher 
level, having been commenced from the sur- 
fkce at a distance of 220 yards from the present 
•haft. Further on is an excavation called the 
Orandt Cava, These are no longer accessible 
from above by the original openings, without 
risking oneself by descending with ropes and 
other appliances, but in approaching them 
imdei^ground by the modem workings they 
may ht seen to great advantage, and serve 
very nioely to exhibit the ancient method of 
mining. Greatly was I delighted to see the 
grand and almost stupendous proportions of 
the cavities whence the copper pyrites has 
been pooored, the large vaulted chambers 
assummg the dimensions of lofty natural 
oavema, wholly dissimilar to anything of the 
kind in this country ; they frequently attain 
aa moch as 16 to 20 yards in height and 
breadth, and were excavated in hard, fibrous, 
crystallized amphibole, composed of inter- 
laced faacicoli of crystals, whose axes are 
placed in different directions between which 
lie concealed detached pieces or flattened 
veins of poor copper pyrites. Disseminated 
throngh so great a quantity of rock, the 
ore, as taken from the mine, only yields 3 
per cent, of copper. As large masses of am- 
phibole are so intimately associated with the 
copper pyrites, they have to be entirely 
worked out as long as the amount of ore is 
remunerative, which produces the remarkable 
ohambers spoken of, rarely equalled by any 
artificial excavations. 

Below this are two other galleries ; in the 
first are seen ancient works with masses of 
rubbish, placed aside by the Etruscans, which 
in process of time have become indurated into 
ft species of breccia by the percolation of fer- 
roginons waters, resulting from the decompo- 
sition of the yenite, and perhaps even the 
amphibole, as 1 have seen that rock in Tus- 
cany, under certain circumstances, perfectly fri- 
able. I found this breccia in places so hard as to 
need a smart blow with the hammer to detach 
the original fragments from the paste in which 
they are imbedded ; and in one part I dis- 
covered in it a regular little vein of crysocolla 
about an inch wide. I was much interested 
in finding snow-white arragonite in the face 
of one of the old workings ; it was not im- 
bedded in the rock, but evidently at the sur- 
face, from which it stood out in some measure. 
I think its formation easily explained by sup- 
posing that the atmospheric action on the 



rock had produced oxidation of the pyrites, 
and consequently an elevated temperature 
and that in the presence of carbonic acid some 
decomposed amphibole had furnished the lime. 

At this part of the mine the marks made 
by Etruscan pickaxes may still be seen, and 
in the dim light of the oil lamp suspended to 
the miner's button-hole, and which has very 
much the form of the Etruscan lamps, a 
little poetical embellishment will picture out 
the scene which must have presented itself 
in this little nook in the rock, when the 
world had made some 2,500 revolutions less 
round the sun than at present, or possibly be- 
fore ^neas set foot on the shores of Lavinia ; 
for such is the fabled antiquity of the polished 
inhabitants of Etruria. 

Close by is a little Etruscan communicating 
gallery so narrow in places as scarcely to ad- 
mit of a man creeping along. Though the 
difficulty of working this hard rock was such as 
to have made the ancients careful in going 
through poor ground, they deserve much praise 
for the skill which they have evinced in their 
extensive grotto workings, where the ore was 
richer, for such a fibrous rock presents almost 
insuperable difficulties without the aid of 
gunpowder, from the paucity of joints, flows, 
or cleavage planes, such as in one form or 
another are common to all sti^tified and 
metamorphic rocks. 

In one spot above the gallery a considerable 
quantity of soft ore has been found in nodules, 
varying in size from an ounce or two in 
weight upwards : this mineral is subjected to 
careful hand-picking. 

Assays of ores, as raised from the shaft, give 

copper 3*0 per cent. 

broken and hand- 
picked 4*5 

small, washed by 

machinery 5*0 

„ rich, hand-picked. 16'0 

Some parts of the mine produce a large 
quantity of ** black jack," in others I observed 
very perfect crystals of dark blende ; they are 
not employed. 

The ores were smelted here along with 
those from Hocca Tederighi, which belongs 
to the same company. The works have been 
lying idle since 1859. 

At the end of two cross-galleries, white 
metamorphic Liassic marble has been cut 
through ; it has the appearance of being still 
stratified, an interesting point, since at Car- 
rara it is almost impossible to detect any 
stratification, the mass being divided by fresh 
cleavage planes. In one part of the gallery 
the marble lies nearly horizontally; im- 
mediately aftei-wards it is seen to rise towards 
the west, and become almost vertical, so that 
not only have we evidence of the posterior 
date of the dyke of amphibole, but of Ita 
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stone into marble, the quality of which is, 
probably, Bomewhat analogous to the ravae^ 
done from Carrara. Several qoanies have been 
made in the neighbourhood for its extrac- 
tion. 

All along the hill side, adjoining the ir- 
regular ancient workings, ape incredible 
quantities of copper slag {loppe)^ in small 
pieces, which, for many reasons, appear to be 
unanimously considered, both by scientific 
men and common report, to be Etruscan. I 
was shown a little pottery lamp, found some 
time before in the d^brist but, not being an 
antiquarian, I am unable to pronounce whe- 
ther it is Etruscan or Boman. 

M. Blanchard, late engineer of the mine, 
who has analysed these slags, gave me the 
following : — 

Copper, 1*0 to 3'0 ; mean, 2'0 per cent. 

I brought away some specimens of the slag 
for analysis, which, on being broken open, 
presented small fragments of charcoal ; I 
found certain pieces to contain no less than 
6'6 per cent, of copper. 

Lead slags also occur in the same neigh- 
bourhood, paiticularly at the mine called 
Cava del Piombo ; in all probability they are 
of the same antiquity. M. Blanchard told 
me that they contain : — 

Lead, 2*0 to 4*0 ; mean, 25. per cent. 

Silver 0-0016 „ 

Silicates 97- „ 

His estimate of the quantity of the Etruscan 
spurghit or refuse, is no less than 50,000 tons, 
which, provided the above analyses represent 
a fair average, must contain at least 1,000 
tons of copper and lead. Assuming that the 
loss in smelting amounted to 5 per cwt., it 
would give 20,000 tons of lead and copper 
raised from these mines, and allowing a fourth 
part to be less ancient, 15,000 tons of metal 
would have been procured from hence by the 
Etruscans. 

C. Copper in Sebpentdte (Gabbbo Vebde). 

Having already treated of the geological 
relations and other scientific points connected 
with the copper mines in the gahbro or ser- 
pentine without diallage, I will not repeat 
them here. The^aJfiro frequently contains the 
richest ores of copper, but principally it would 
appear at the junction with the gahbro rosso, 
a brick-red metamorphosed schistose rock, 
produced by the intrasion of the serpentine 
into the clays and micaceous sandstones, so 
abundant in Central Italy. 

It would not be correct to say that copper 
ever forms ordinary veins in the serpentine. 
Its mode of occurrence is altogether peculiar, 
and has attracted much attention from Pilla, 
Meneghini, Savi, and others. Outlying indi- 
cations of ore, which often sui-prise the dis- 
coverer by their richness, are seen close to the 
surface, just below the soil, but on digging 



down nothing more in the way of ore may be 
found for several fathoms, when suddenly 
fresh masses of hard yellow copper pyrites, 
and even richer ores, turn up, in lumps more 
or less rounded and mostly enveloped in 
gabbro verde. The condition of the matrix is 
fragmentary, and the serpentine nodules often 
present the appearance of having been sub- 
jected to attntion, as in the act of ejection. 
The success attending the working of such 
ores may readily be conceived to have been 
very varied, and until the able researches of 
the geologists to whom I have alluded, all 
was mere groping in the dark ; indeed to this 
day the Cornish serpentine copper districts 
remain an enigma. In all cases failure must 
result without the presence of a thorough 
geologist, whose intelligence is frequently 
taxed to the utmost. In too many instances 
the proprietors lose heart after having for a 
short time conducted their operations in the 
most timid manner, without sufficient scientific 
knowledge, and thus the copper ore is said 
to be poor. The very large capital required 
at the outset renders the English method of 
working by companies composed of share- 
holders the only one likely to ^ield any 
returns. It idso appears to me that, having 
once established the main direction of the 
ore, it might often be preferable not to 
commence at the outcrop at all, but if pos- 
sible to drive an adit level at once, at a 
vertical depth of several hundred feet below,— 
a mode of procedure which would be fre- 
quently facilitated by the rapid slopes of the 
hills, — and thus by the formation of a tram- 
road, without any expense for pumping or 
raising ores by machinery, there would be a 
great likelihood of coming directly upon rich 
deposits of ore. 

Monte Catini. — The history of the opera- 
tions at Monte Catini from the earliest period, 
commenced, abandoned, and resumed a dozen 
times, would form a most interesting archaeo- 
logical record, and show what a pernicious in- 
fluence the unsettled state of Italy in the 
middle ages had on mining. 

That Monte Catini was worked many cen- 
turies ago is certain, though the fact that one 
person or another commenced operations 
there, or formed a company for exploiing the 
hidden riches of the rock is, for the reason 
I have assigned, no criterion, as far as Italy 
is concerned, that the mine was opened 
for the first time. It would now be a 
difficult task to prove whether the inhabitants 
of the ancient Etruscan city of Felathri, now 
Volterra, knew of the rich deposits of oi-e so 
near the gates of their fortress ; no historian 
whose documents have fallen into my hands 
has even hinted that such was the case ; but 
we learn that the mine of Monte Catini was 
worked during the belligerent days of the 
Italian Republics, and re-opened in 1469 by 
Bai'tolommeo di Agostino, a Florentine gold- 
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I. DdtberaxUme del Comiglio dd comune 
iUerra, Ftiza 82, quad. 2, a. O. 29. In 
the Bepublic of Florence restored a 
\ portion of the territory which they had 
irad from Volterra, but made a clause 
Hog to themselves the mbe of Monte 
li. In 1494, in consequence of a war be- 
1 tiie Florentines and the Pisans, Monte 
ti mine was abandoned. 240 scudi were 
feed in explorations in 1513, for the pur- 
>fie-openmg it; the names of the parties 
be sa£Bdently interesting to transcribe ; 
were — Giuliano de' Medici, Giovanni 
ito Bidolfi, Angelo Serragli, Piero Gnic- 
iniy and Niccolb Pier Gapponi. 
■mo I., in 1562, resumed the operations, 
1 were pushed forward with energy by 
Mwereign, and new researches made by 
in Francis, in 1574. The Grand Duke 
Ik I. paid a visit to Volterra in 1580, 
wniDg been much interested in all that 
id to mineral industry, authors have 
A down to us various incidents which 
ted during his stay there ; among others, 
d, fo his Saggio di richerche topra lo stato 
• modemo di Volterra. 
0« Commissary of Volterra, Giovanni 
iHUi, gave Francis a description of the 
md.Hfl environs, in which, roeaking 
)Ote Gatini, he shows his knowledge of 
senrrence of masses of copper ore in that 
fy, in rolled and independent lumps, 
■led wiih steatite and serpentine, and 
lifaai the nodules had been even known 
\lfik as much as a ton. The adit level, 
MOOed in 1574, was then (1580) 
r 2,000 feet long. Malaspini, in his 
il oration on Francis I., made by order 
I Florentine Academy, lays great stress 
16 prince having been a liberal fiiend of 
^ tfid states among other things that he 
Bidi by an adit level to the water which 
ravionsly compelled the abandonment 
mine of Monte Gatini, and that he after- 
I worked the ore. (Targioni Tozzetti, 
{ in diverse parti deUa Toscana^ tom. ii., 
L) Some years later I find that Gesal- 
\j)$ MetdUibue lihri tree; Rome, 1594) 
one that copper was then obtained in 
oj from only two places, Monte Gatini 
le Galdana, where a warm spring flowed 
)y Into the sea. It was rumoured that 
I CSatIni mine was once more abandoned 
80, when the plague broke out with 
I Tiolence at Volterra. Whether it 
feed the least notice from any one till 1 742 , 
my later, I have not been able to ascer- 
di during that year Targioni Tozzetti 
I the spot, described by him as Gapor- 
That eminent naturalist relates how 
I ai a standstill and looked the picture 
ilation, buthe employed workmen, and 
led four ancient pits towards the east. 
Iced np as to be scarcely visible, and 
lieni on the flank of the little eminence 



on which stood the castle of Gabretto. He 
mentions that large quantities of slag were to 
be found near Monte Gatini and Miemmo, 
and that in one or two instances the peasants 
had come upon masses of smelted copper, 
which he considers to have been left during 
the panic which seized the inhabitants in 
1630. (Targ. Toz., tom. ii., 293.) 

Little was done till 1827, when M. Porte 
formed a company for opening the mine of Ga- 
porciano or Monte Gatini, but 10 years passed 
without veiy great results, when Messrs. Hall 
and Sloane entered the field. Thesuccess which 
has repaid their labours (I believe after having 
been several times tempted to relinquish the 
undertaking) is such, that this may be safely 
pronounced one of the finest mines in the 
world. 

Professor Pilla, more that 17 years ago, 
when the works were far less advanced than 
they are now, stated it as his opinion, that 
though the size of the vein at the mine of 
Ramelsberg, in the Hartz, was larger, the 
mass of ore at Monte Gatini was greater 
and more compact than was to be seen 
elsewhere, and pronounces it to be, par 
excellence, ** the richest copper mine in 
Europe." — {Breve cenni stdle riechezze minerali 
delta Toseana, p. 56.) The ore is found in a 
vein, distinguished by Burat as " contact 
veins,'' that is to say, having close relation 
to the junction of two rocks, and not tra- 
versing a single one, as in Gomish and other 
well-lmown veins. During the entire history 
of the mine, down to the time of Messrs. 
Porte and Go., it appears that only de- 
tached masses of ore were known at the 
surface ; but deeper search, prosecuted 
with most praiseworthy skill and untiring 
perseverance by the proprietors, and by Sig. 
Schneider, their able engineer, have, within 
the last few years, brought to light a consi- 
dei'able part of the vein. 

The situation of the mine is very agree- 
able ; it is in the commune of Monte Gatini, 
lying on the southern brow of Monte Massi, 
overlooking the extensive plain of the Gecina ; 
the precise spot, as mentioned above, is called 
Gaporciano. To see the air of luxury and 
cleanliness in the gi'oup of buildings belong- 
ing to the various gentlemen concerned in the 
administration, the pretty gardens surround- 
ing them, the substantial church erected 
about a stone*s-throw tp the east — ^were in 
themselves sufficient evidence to my mind of 
the success with which the undertaking has 
been prosecuted, and needed no comment 
from any one ; nor was I in any way disap- 
pointed on descending the mine. 

The predominant rock in the neighbour- 
hood is gahbro rosso, which may be [advan- 
tageously studied along the road-side.*^ It is 
schistose in places, and veiy friable; tho. 
strata are violently contorted and frequently, 
nearly vertical, i:^n4ering it difficult to oljn 
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tain a large specimen, as it lo easily breaks 
up, and no sound masses are procurable; 
these properties will be perceived to be very 
favomuble for working it. Sometimes gab- 
hro rouo is variolated, when it has so much 
the appearance of an erapUve rock as to 
have led PiUa to classify it in the same 
category as serpentine. I consider that the 
heat communicated to the sedimentary rock 
in immediate proximity to the serpentine, 
especially in the lower beds, where great 
pressure was also manifested, maintained the 
mass in a semifused state, and when, eventu- 
ally, the serpentine burst through the ad- 
jacent rock and came to the surfiMse, dis- 
placing the newly-formed gahbro rosto on 
either side, the portion so highly heated had 
a tendency to re-arrange itself, like all viscid 
bodies, hence the formerly held notion of 
its being of eruptive origin. 

At the entrance of the mine of Monte 
Catini are placed two marble busts, one 
of Giov. Targioni Tozzetti, the other of 
M. Porte, both of whom were interested in 
the working of this mine — the former as 
a naturalist, the latter as a speculator. For 
some distance the descent is by luxurious 
stone steps, inclined at an angle of about 
45° along the line of fracture of the rock in 
which the indications of ore were first found. 
This space was filled with the slender dyke of 
serpentine without diallage, enclosing copper 
ores. 

The shaft, called Pozzo Luigif is about 600 
feet deep : an adit level of a mile in length 
gives exit to the water. 

The inclination of the dyke of serpentine 
may be better seen on approaching the bottom 
of the mine, and looking upwards, plunging 
as it does, into the mountain towards the 
north, and extending east and west ; the dyke 
fills a fracture in the gahbro rotsot and assumes 
much greater dimensions at the depth of one 
or two hundred yards than at the surface, be- 
comingnarro%7 once more in the lower workings : 
it there also contains much asbestos and other 
allied minerals, and is accompanied by diorite, 
a species of hornblende, a very hard crystal- 
line felspathic rock. T he mode of occurrence 
of the copper in the serpentine is perfectly 
dissimilar to that in which it is found in 
England. Savi has given the pame of fiXoni 
impastcUi to such veins. The ore is diffused in 
nodules or spheroidal masses, of varying di- 
mensions — some being very large and rich— 
in a steatitic matrix passing into sei*pentine, 
and is found side by side with other loose 
masses of serpentine, only distinguishable 
from it when broken open, or by its in- 
ferior specific gravity, insomuch as the 
nodules of ore are wrapped up in a thin enve- 
lope of serpentinous mineral, which adheres 
firmly to them. The paste is frequently 
very soft, so that one of the greatest advan- 
ts^^es in working the mine is the facilitv with 



which operations are canied on. In mort 
parts I was enabled with great ease to bseak 
off pieoes of the serpentine, and to dig 
out lumps of copper pyrites without nmoh 
exertion. Very rich ores are (rften met with, 
Bueh as red oxide and grey copyer, also, 
occasionally, excellent pieoes of native copper; 
all forming the same nodulee, and aooom- 
panied by ciystallized oakareona spar, and 
various interesting zeolites, of which the list 
is given in a pwer I presented to the Oedlo- 
gi^ Society of Lond(m in 18G0, so that I 
shall not repeat it here, bat only mention the 
fact that they all contain magnesia, whidi I 
suppose to have been derived fix»n the ust" 
pontine. 

At the depth of about 400 feet, in the fborth 
piano or level, we reach the chapel, » qpacioas 
cavity, formerly occupied by a rich deposit 
of ore, known as the deponto deUa ce^pdla, 
from whence nearly 830 tens were raised. 
It is no longer easy to make any observationB 
regarding the manner in which the ore oc- 
curred here, as the face of the rook has been 
built up or otherwise hidden. Lately a 
second immense deposit has been brought to 
light in the fifth piano, about a hundred feet 
below the former, and at least sixty feet in 
breadth. The dimensions of the lower de- 
posit are very great. The cavities at Cam* 
piglia may truly be called stupendouB, but 
they were only filled with poor ores; the 
average of what is raised from tikis mine 
may probably be five or six tunes as 
rich. There is a great deal of fragm^itary 
copper pyrites accompanying the larger no- 
dules in the steatitic matrix, and i^parently in 
angular pieces, about the size of gravel, in 
other parts resembling coarse sand. An im- 
mense quantity of this has to be brought up 
to the surface with the loose serpentuie, in 
order to be dressed. I am rather inclined to 
the belief that, economically, this is better 
than the larger nodules ; first, because it is 
less firmly imbedded in the matrix ; secondly, 
because, when it is bix)ught to the dressing- 
house, it can be at onoe washed, thereby 
saving the expense of breaking up with ham- 
mers, or stamping, for which machinery is 
always necessary. A new *' jigging" a{^Mi- 
ratus, like those used in Cornwall, haa been 
lately put up; and by such an improved 
method of wadiing these fine ores I have no 
doubt they will be made very productive. 

Little doubt could be entertained by any- 
one who has visited this mine, as to me ore 
having been brought up at the same time at thi 
serpentine^ whether we look at the rolled 
foi-m of the larger masses of ore, or the frag- 
mentary condition of the smaller particles; 
or whether we examine the frequent occur- 
rence of smooth, polished, and greasy surfaces 
in the steatite, a phenomenon which oould 
only have been produced by fiictiMi; the 
-nlr(^o\M^Vv mxwWAx wrEvasEiQnieQt ftOd fonn of 



the nodtilc* of hvder Mrpentine «I1 tend to 
thii condnnoD. The copper pyritea is not 
fonnd in a soft condition, but ii perfectly 
bamogetMOOB tod Bolid, pieaentiug the rame 
[diyaml pnqnrtiea u baloDg to bomite, into 
which it inaeniibly panea in the ume ipeci- 
moD. 

The ores &re olaniGed nnder fom kinds : 

m. FrignienlB of oopper pyrites like grsfel. 
ly. Suid, oauipoaed of copper p3^ites. me- 

oluuiiially mixed with a Ivge Mnoant 

of iteatitio aeipentioe, 
AiulTtb of purple copper ore, fhnn Honte 
Cttlni, b; Berthier : 

Copper C7-2 

Solphm'. .J"."".'..'.'.."".'. 81-4 
QuigDS. 4K) 



Copper i^tca from Sfonte Oatini, uialyted 
l^LeBknc: 

Co^er 82108 

Iron 82794 

Snlphar. „ S2-Sd3 

GftDgoo. 1100 

96-451 
{8a.vi;IMbBixi!»ofioimatMl<iTt»eana,<Mp.t.) 

PaoDOvriOK or Copfbb Om at Momtb 

ClTIHI MlSB. 
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Copper Ore. 


Cc^rO«ta 
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1888-39 


334 7 
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1889-40 


608 10 





60 3 


1840-41 


433 6 




30 16 3 


1841-42 


616 13 




31 6 


1842-43 


631 13 




36 




680 4 






1844-46 


736 a 






184S-46 


736 16 






1848-47 


633 6 






1847-48 


631 6 






1848-*9 


631 7 






8849-50 


679 13 






1860-61 


744 19 






1851-63 


810 6 






1862-a8 


963 U 






1663-54 


1,107 8 




none 




1,0762 2 


3 


3E6 3 



Of the machinery, besides the jigging 
tnaiea there are two alcam-eDgiiiea, one of 
26 hone-powBT, the other of 16, both of 
EngUah: 



The propiiotore have made a first-clam mao- 
adamlsed road to the village of Monte Ca^i, 
by wliich they convey their orea to the works 
at Briglia, near Frato {Florenee), where tha 
greater part is smelted. The dressed ore, 
tliiw, ii divided into three categories, be^ 
Mcond, and third kind. The metatlorgkal 
operationa punned at Briglia are as follows : — 

let fusion to produce a matt. 

1st roasting of first matt In a reveibeialoty 
furnace. 



Black copper. 

Bosetta copper. 

The lumaces are built of Tertiary enrlte, 
from Caminino, and faced with Pielra morta, 
an Eocene or Cretacaoos landstone, fnnti 
tiie neighbonrhood of Frato. 

The ore wbidi was smdted la Taseanj 
•ppean not to have been tlie richest, for the 
portion oent to Swansea produced S3 J per cent, 
of copper. 
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1343 18 
Other minea have been made in the wet- 
pentine. Three kinds of ore are recogpolEed 
at ItoooA Tedesiqhi mine {Qroutto}, con- 
taining 27, 18, and 12 per cent, of copper. 
This mine, opened by M. Porto, passed mto 
the hands of the Sodrtk d'Indiatria miiuraU, 
which continued their researches from 1833 
to 1S36, when they were suspended. The; 
now belong to M. Bourlon, o* Paris. 

CAOaiD Mine, near Pomaranoe (Pita). — 
The aeipentine in this neighbourhood is fiao- 
tored in every direction, espedally parallel to 
the copper vein; the interstices are filled 
with nnmerous ramifications of steatite. The 
size of the principal vein which mna from 
E. to W., varies from a foot ia a mere trace, 
where there is no longer any mineral filling, 
but a simple indication of the walls of the 
vein ! in following the lino of fracture it re- 
assumes its original width. Besides this and 
some smaller parallel veins, others are found, 
having a N. ami 8. course, and dipping 
towards the W. : the largest of these is eight 
inches in width. Itistothisgroupofveinsthat 
the works are chiefly directed. The ore is ob- 
tained from several levels running K. and.'W . 
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yielding on an average 16 to 18 per cent, of 
metal. 

A second series of cupriferous veins consists 
of diallagic serpentine, steatite, calcareous 
spar, copper and iron pyrites, the latter often 
magnetic : their direction has not yet been as- 
certained. From the multiplicity of the 
mineral contents, their crystalline condition 
and somewhat parallel structure, these veins 
are seen to be entirely distinct from those 
first described, which they intersect, so that 
they are evidently of posterior formation. 

The deeper portion of the mine has made 
known the existence of a large dyke of a 
similar nature to that of Monte Gatini, and 
which, after describing a large curve, cuts the 
first system of injected veins. Meneghini, 
however, considers that by proceeding down- 
wards they will be found a^in. 

The principal shaft is 175 metres deep, 
and provided with a IG-horse steam engine, 
worked with lignite from Poder Nuovo col- 
liery. With the exception of the lower one 
the levels are all in communication with this 
shaft. 

The Society anglo ioscana have lately directed 
their attention to the mine of Libbiano, adjoin- 
ing that of Caggio : this company has eveiy 
prospect of eventual success, having secured 
such an eminent man of science as Prof. Meneg- 
hini to direct the operations. The rocks at Lib- 
biano are of vaiious kinds. The sedimentary 
strata consist of limestone : this is pierced by 
four different eruptive rocks, viz., diorite, 
euphotide, serpentine with diallage, and ser- 
pentine without diallage. Copper ore has 
been found in numerous parts of the com- 
mune ; thus rich outcrops of veins, or indica- 
tions of copper, showed themselves at a place 
called La Trossa, at the junction of the tor- 
rent of the same name with the Secolo ; a 
shaft was accordingly sunk at a suitable spot, 
to the depth of 52 feet, when levels were 
driven for a considerable distance in search 
of the vein ; none, however, could be found. 
A beautiful copper vein appeared at the sur- 
face, on the banks of the Secolo, south of the 
Poggio Sugharello, in proximity to gaJbhro 
verde, and in spite of the immense influx of 
water a shaft was sunk there. Though Prof. 
Meneghini is confident that copper ore exists 
at this place at a greater depth, he has 
dissuaded the proprietore from prosecuting 
their search any further, not knowing when 
they might reach the other part of the vein, 
the rocks being so convulsed at Libbiano 
that there is no means of theorizing before- 
nand on the dip of the vein. The ore at 
the Botro Castagno has proved very fa- 
vourable for working ; a level was driven from 
the bottom of the boiro (ravine), in the direc- 
tion of the vein, which was cut after proceed- 
ing 250 feet, and for the next 180 feetnume- 
roua oiijer nearly parallel veins were reached ; 
two of these were foJJowed to the right and 
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left by crossed galleries, and worked by 
<< overhand " and ** underhand stoping " (earn- 
mini ascendenii e deteendentt). 

A fiiend of mine, having assayed the ores 
from Libbiano, kmdly placed the following 
at my disposal :— 

Copper. 
Botro Castagno; vein running 
east and west, dipping north, 
copper pyrites containing ... 21*0 per cent. 
Ditto ditto ditto ... 19-8 
North and south vein, inter- 
secting the foimer, hard 

copper pyrites 13'8 

A specimen of quartz with a small quantity 
of copper ore, from several spots in the serpen- 
tine, yielded, per ton, 6 dwts. 12 grs. of gold * 
but, what appears to me to be more remark- 
able, an analysis of the gahbro itself is stated to 
have yielded, per ton, silver, 1 oz. 17 dwts. ; 
gold,^9 grs. 

The presence of minute and scarcely ntili- 
zable quantities of gold in Tuscany and 
Piedmont is not confined to lead and copper 
ores. A manganese ore from Rochetta 
( Genoa) ^ furnished 3 dwts. 6 grs. of gold per 
ton of ore, and the magnetic iron of Stazzema 
(Lucca)f has given silver 2 oz. 16 dwts. ; gold 
6 dwts. 12 grs. per ton of ore. 

I have also before me the assay of some 
auriferous manganese ore from Beverino, 
near la Spezia, on the former confines of 
Piedmont and Modena, containing 31 per 
cent, of copper, and producing per ton of ore, 
silver, 13 oz. ; gold, 10 dwts. A feiTuginous 
gozzan, from Colle Palestro (Modena) ^ gave 
by assay, 1*25 per cent, of copper, yielding 
13 oz. of silver per ton. Yellow pyrites, with 
manganese in quartz, as broken, furnished 
8 per cent, of copper. The amount of pre- 
cious metal was, silver 2 oz. 18 dwts. ; gold 
13 dwts. per ton. 

At QuEBOETo mine, near Libbiano (Pisa), 
Marquis Ginori-Lisci, the manufacturer of 
the celebrated porcelain at Florence, has ob- 
tained nodules of copper ore of excellent 
quality in the serpentine, and which promise 
to lead to fortunate results. The vein runs 
E. and W. 

The Sodeth mineraria monk^'onese on their 
part, have been sinking a shaft near Monta- 
JONE {Sienna)t from whence I have seen 
capital ore. A lump weighing 6 J cwt., chiefly 
consisting of giey copper ore, was found in 
this mine at the depth of 120 feet, but the 
deposit is very irregular and the vein has not 
yet been discovered. I might refer to the 
experimental mines of San Gimionano 
{Sienna). I have also seen native copper in 
euphotide from Pari, near Monte Amiata 
( Grosseto). 

MoNTE Castelli Mine {Sienna) belongs to 
the same gentlemen who own Monte Catini, 
but has not yet been properly studied. It 
occwYft m evx^ifeioWdft. The Grand Duke Francis 
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oommenoed an adit level here in 1585, and 
worked the mine up to the time of his death, 
two years al'ter, when it was abandoned. 

At EiPABBELLA Mine, near Gastellina Ma- 
rittima {Pisa)^ the copper ore is associated 
with gabhro rosso and pthanite on the hanging 
wall, and diallagic serpentine on the foot wall. 
The direction of the vein is N. 35«> W. to S. 
36«> K, the dip 45« N.E. 

At MoNTAUTo, near Arezzo, at the foot of 
the Appenines, copper ore has been long 
known to exist in the serpentine, but has never 
been the source of extensive explorations. 

Impbuneta is seven or eight miles south of 
Florence, the ore is there accompanied by dio- 
rite, euphotide, and diallagic serpentine. The 
researches were begun in 1860, by the Society, 
mineraria fiorenttna. The same company ob- 
tained from Castagxo in Val d'Elsa, in quite 
a diffei-ent part of Tuscany, yellow and purple 
copper ore and blende, from veins in proxi- 
mity to gahbro rosso and in connection with 
the serpentine. 

At MiEMO, the Societa deUa Faggeta com- 
menced working in 1846; in 1849 they had 
already extracted 63,000 Tuscan lbs. of purple 
copper ore and copper pyrites. (Savi ; Rapporto 
iuWEsposizione di Firenze dell* 1850, p. 55.) 

Prince Poniatowski possesses a mine at 
Tebbiooio, near Gastellina Marittima. Prof. 
Pilla mentions that, some years ago, indica- 
tions of copper ores were found in the altered 
(dberesej in the Yalle di Gonnelino, at Ter- 
riccio, in proximity to serpentine. After 
much digging, no vein was discovered, but 
what was for a long time considered to be 
the head of a vein proved to be a wonderful 
mass of copper pyrites, which yielded no less 
than 16J tons of ore, and hidden at no great 
depth. Although the entire mass was not 
then removed (1844), I believe that nothing 
has been done there since. 

Liguria abounds with serpentine eruptions 
accompanied by numerous copper veins, which 
might be turned to account if a careful survey 
were made. Sig. Perazzi has lately paid a 
gi'eat deal of attention to the copper deposits 
of Liguria, where seven copper mines have 
been conceded by the Government since 1857, 
when they were for the first time thought 
of. That engineer remarks that the copper 
ore of Liguria is more concentrated where 
the serpentine is compact than when it is of 
a schistose nature ; purple copper ore Is found 
in lateral veins. Quartz never occurs in the 
serpentine but only in the euphotide. The 
copper veins in the calcareous serpentine are 
often accompanied by blende and ciystalline 
minerals, and assume somewhat the character 
of veins in sedimentary schistose rocks. 

La Franoesoa mine at Bonasola, 2 miles 
from Levanto ( Oenoa)\ is made in euphotide 
which traverses the diallagic serpentine. 
Numerous quartzose veins are met with in 
the euphotidey having a direction from S.3. W . 
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to N.N.E. and an inclination of 66^ E. Th6 
copper pyrites is richest in the immediate 
neighbourhood of the quartz veins, the outer 
part of which, adjacent to the serpentine, 
contains the largest proportion of ore. 

Close to La Francesca is the mine of Eos- 
souA, but there has been little done there as 
yet. Sig. Perazzi considers that the mine 
of Fbassonide, at Pignoue, near Spezia 
{Genoa)t has much analogy with that of 
Monte Castelli (Sienna) ; both are in the 
euphotide. 

There is, I believe, only one copper mine 
in Central Italy, east of the Appenines, that 
of BisANo( ^oZc^a), recently commenced by 
the Societh mineralogica bclognesej a mining 
company lately established at Bologna ; not 
that these mountains do not contain rich 
mineral deposits, but that, having been up to 
1859 under a feeble government, there was 
no inducement for entering into mining spe- 
culation. 

In the face of all these difficulties this 
company, in 1849, obtained permission from 
the Papal Minister of Finances to commence 
working at Bisano, in the Appenines, about 
midway between Bologna and Florence, and 
a few miles east of the road. The spot 
chosen for sinking the shaft is on the right 
bank of the Idice, a torrent flowing through 
Bisano, and where some fine specimens of ore 
had been found during the previous year in 
the serpentine. 

The rocks in this neighbourhood are Ter- 
tiaiy clays, known as argille scagliose, belong- 
ing to the Eocene formation, and resting on 
Cretaceous alherese limestones. These have 
been much dislocated and convulsed by enip- 
tions of the two kinds of serpentine I have 
described, andby diorite and euphotide, which 
are met with in eveiy direction, the newer 
serpentine containing indications of copper ore 
in several places. Levels have been made at 
the depth of 30 and 76 metres for the purpose 
of finding the vein. Prof. Meneghini, the 
director, has succeeded in discovering two 
parallel veins running N.W. and S.E. The 
greater part of the levels are driven 
through indurated clays, which can be 
worked with pickaxes. In the lower 
level large masses of eUberese limestones 
are found in the steatitic clay, evidently 
brought up with the serpentine and broken 
oflf by the violence of the eruption. A nodu- 
lar mass of copper ore, of many feet in dia- 
meter, was also found inclosed in the soft 
steatitic clay, but without any connection with 
the principal deposit or vein. Altogether 
about four tons of ore have been sent off to 
Liverpool to be smelted, chiefly excellent 
purple and yellow copper ores, and some e;rey 
copper, very similar to what is found at Monte 
Catini. 

The same company have been makuv^w.- 



hood, where copper ore wu foimd in the mt- 
peiiUiie 4t llieMHiace, u at Femrina, Fianslle, 
Footanelle, uid BaiwDero. At the latter 
{dace a too of amall nodolea of Bne yellow 
oq>per pjTltaa has been eitiacted, bat the 
nwnticau have been nupeoded on aoooontof 
tne qnantity of iDBammahle gam evolved 
bom thadeoKnpoeiag orgMiio nmtter ezistiDg 
in the TertiaTy clays, which vitiate the ur 
•ad render it <iifB;^t Co continue working 
withoot pvper meaiu of ventilation. The 
quality of these ores ie each as to demand the 
ptMecntioD of the researches, which will oer- 
teinly be nseful in leading to the opening up 
<rf olhei minei in the Emilia. 

Of lale yean the importation of copper ore 
into liinglaTiTt from Tusc&qj ^^*» beoome an 



impoitant item, and ii rapidly on the in- 
crease, ai may be Ken l>y the CnitiUi-hoaM 
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CHAPTER VIII. 
LEAD. 



Lead baa been worked fhim thne imme- 
morial in Tnscany. Antonio Filippo OiachI, 
a chronicler of the last centur}', mentions 
among tho anticiuitiea of the muBenm of 
Yolterra certain sheets of lead with Etruscan 
inscriptions, of which Qori {Tiloria liUtraTia 
dtlH Italia, 1T8J] has given nu account, 



tbongh be consideied them inwil^ of bring 

better illostrated, ranking them, ijler the 
Tavdi Ettgvbine, among tlie moot temarkaUe 
antiquities of the kind. (GiacbJ ; Baogio 4i 
TK^che lopra lo ttaio antko s modmuS Vd- 
Urra, 1786, p. 199.) I have only Men one or 
two specimens of £itmscan leaden HttiqiittiaBi 
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thongh I procured at Volterra an ancient 
casting in lead, said to be Etruscan, and ap- 
parency intended to represent a lizard ; but the 
^t that that people had a silver coinage at 
Papluna, or Popidonia, renders it highly pro- 
bable that they not only worked the lead, but 
were able to cupel it, in order to purify the 
silver. The aurt of cupellation was then 
known, a beautiful allusion being made to it 
by the prophet Jeremiah as practised in his 
day in f^estine ( Jer. vi., v. 29, 30), and the 
silver of Etruria could only be obtained com- 
mercially from lead ores, unless brought from 
distant countries, which is improbable. Ce- 
saretti publishes an historical document of the 
18th century, incidentally alluding to the 
silver (argentiferous lead) mines in Val Bujo 
and elsewhere, in the territory of Massa 
Marittima. (Memarie sacre e profane dell* 
arUica dheeae di Pcptdonia.) Zaccheria Zac- 
chio, a writer of the 16th century, mentions 
that in his visit to Populonia he observed a 
large quantity of dag (loppe)^ which, on being 
pounded and put into a crucible, yielded 
silver. (IJghelli; Ital, Sacrce, tom. iii., p. 
710, 712, 717.) It is not positive whether 
these slags are Etruscan, or whether the 
Massetani smelted their lead there in the 
Middle Ages. 

MoifriEBi. — ^Veiy considerable quantities of 
ancient lead slag are found round the Argen- 
teria at Montieri, near Chiusdino {Stenna); 
M. Blanchard, having analysed some of them, 
k!n<Uy gave me the following results of his 
experiments : — 

Lead 4-000 

Silver 0-002 

Silicates 95*998 
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If it could be proved that this is a fair sample 
of the entire quantity, it might be worth 
while to cupel the silver. 

The I'ecords relating to Montieri go back 
to the 9th century ; its frequent mention in 
historical documents, in which special notice 
is made of the " silver" (argentiferous galena) 
mines, about which I shall quote numerous 
passages, would lead one to the conclusion 
that they must then have been veiy produc- 
tive. Andrea Baccio {De Thermie, p. 214) 
quotes an author who asserts that a French- 
man discovered some silver mines in 1180 
*' in Agro Montis JErit" which he and his 
successors worked for many years, and that 
there were vast caverns and galleries pene- 
trating for a considerable distance into the 
mountain. Pietro G^llari, while hunting in 
the woods of Montieri, at the commencement 
of the Idth century, found a stone the colour 
of silver, and carrying it to Sienna, for the 
purpose of having it analysed, it proved to be 
very rich argentiferons lead ore. He accord- 
ingly retoined to Montieri, and under pre- 



text of purchasing pasture lands bought the 
ground for 5 lbs. weight of silver, and having 
opened a mine he obtained large profits from 
it. (Giugurta Tommas! ; Historia di Siena, 
1625.) In 1137,the Bishop of Volterra ex- 
changed half the mine of Montieri with the 
Bishop and people of Sienna for some other 
property ; and in 1151 the people of Montieri 
swore to preserve half the town, castle, and 
mine of Montieri to the Siennese, except in 
case of war with the bishops of Volterra, 
when they would remain neutral. The mines 
must have soon become extensive, for Pagnini 
(Delia Decima Monda e Mercatura dei Fio- 
rentini), o&yB that the archives of the bishops 
of Volterra specify purchases and sales made 
in that city in 1169, •* boni argerUi ad marcum 
Monterii" with good silver of the wei>i[ht em- 
ployed at Montieri, and again in 1195, lealis 
argenti adpondtu diMonteli^ of standard silver, 
of the weight employed at Montieri (Nardi ; 
OofuiderazUmi economiche in cui trovoesi in 
Tbscana VInduetria mineralqgica durante il 
Medio BvOf p. 18.) 

Not long afteor this the Bepublic of Massa 
Marittima put in a claim for half the mine of 
Montieri, stating that the Emperor Fredeiick 
Barbarossa had conferred it on them in 1160, 
in recompense for services the Massetani had 
rendered him. On the other hand the Vol- 
teiTani alleged their ancient right over Mon- 
tieri, given them by the Mai'quis Adalbert, in 
the 9th century ; while the Siennese Bepublic 
grounded their claim on the gift to them, by 
Barbarossa, of half his jurisdiction over the 
mine, under date 1180: thus continued quar- 
rels about this property. In 1181, Hugo, 
Bishop of Volterra, gave a quarter of the 
castello di Montieri and of the mine to the 
Siennese Bepublic, and received in payment 
330 lire. His successor, disapproving of this 
arrangement, would not rest till he had ob- 
tained a fresh diploma from Barbarossa, in 
1188, by which, among other things, he was 
re-established in possession of the mine. The 
pertinacious Siennese, although their adver- 
sary held such high ecclesiastical rank, brought 
their claim before the Cyurt of Borne, but lost 
their cause, the Bishop of Florence, who was 
appointed judge, naturally giving a verdict 
in favour of a member of his own bench. 
The matter was not so easily calmed down, 
and it was only in 1214 that an accommoda- 
tion was made, by which the bishops of Vol- 
terra agreed to pay the Siennese Bepublic the 
annual sum of 215 lire for the town and mine 
of Montieri. About this time (1193) large 
quantities of silver from Montieri were taken 
to Sienna, where luxury became the oi*der 
of the day, and the citizens began to make the 
numerous beautiful fountains still to be seen 
in that city. (Tommasi ; Historia di Siena, 
parte 1, p. 170.) 

In 1246, a natural son of the Emperor 
Frederick II., Frederick, King of Antioch 



72 



and vicar-general of Tuscany, let out the 
silver mine of Montierl to several trading 
companies at Sienna. After the death of the 
Emperor, in order to recover the mines, the 
bishop of Volterra was obliged, in 1252, to 
contract a loan of 6,000 silver marks with the 
Compagnia de' Buonsignori of Sienna, allow- 
ing them to hold possession of the mine on 
condition of rendeiing an account to him of 
the proceeds every six months. (Porte ; Rag- 
gionamento intomo alia riattivazione eke si pro- 
pone d^tntrapendere di alcune minieref in Tos- 
canat p* 27.) 

Bentivegni di Ugolino, a Florentine mer- 
chant, rented the Montieri mines from the 
Emperor Frederick II. for a couple of years, 
from 1243 to 1245, and obtained the right of 
coining money from them, for which he paid 
11,000 lire piccioU pisanet or 11,000 golden 
florins ; he, however, gave up the privilege 
of coining to the citizens of San Gimignano 
for 1,000 silver marcs, equal to 7,500 golden 
florins. (Coppi; Annali di San Oimtgnano, 
liber ii., p. 106.) 

It may here be appropriately mentioned 
that previous to the year 1200, there were 
numerous mints in Tuscany ; the Tuscan 
silver coinage abounded throughout Europe. 
The Florentines had their own silver money 
coined at Volterra. Nardi {Op. ciL, p. 4) 
states that from the year 1200 to 1400 the 
Tuscans were the masters or lessees of the 
principal mints in France, Germany, England, 
and the East, proving their skill in the art of 
coining. 

In 1268, the Bishop of Volterra gave permis- 
sion to certain persons to farm the privilege 
of coining money at Montieri for eight years. 
About this time, in 1287, the price of silver 
fell considerably, and the miners of Montieri 
began to cry out against the exorbitant sums 
they were obliged to pay the bishops of Vol- 
tera, namely, one basket of ore for every 
four extracted, and offered to give only one 
in eight. (Porte ; Op. cit, p. 28.) During 
the year 1327 the Siennese laid hands on 
half the mine, because the stipulated annual 
sum was in an'ears; with the silver which 
they took to Sienna Ihey displayed so much 
magnificence that the bishop perceived, too 
late, the error he had committed, for although 
the Republic of Massa about this time sent 
troops to lay siege to Montieri, which they 
took, they were unable to retain it, and thus 
the town returned to the Siennese Republic, 
who held it down to 1554, when the power 
fell by the victorious arms of Cosmo I., and 
was incorporated into the Grand Duchy of 
Tuscany. — (Targioni ; tom. iii., p. 30.) (Re- 
petti ; Diztonario Storico delta Toscana^ torn. 
1., p. 193 ; and tom. iii., p. 573). 

The Archivio Mediceo mentions that in 1584 

Cosmo commenced re-working an ancient 

mine at Montieri, called Cava ddla Trqja. 

I have been vnahle to glean any particulars 
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regarding the Montieri mines since that time, 
in fact it is doubtful if any operations have 
been carried on there for the last two centuries. 

The whole hill-side of the Comate di 
Gerfalco, north of Montieri, is strewed with 
small fmgments of limestone thrown out of 
ancient pits. I traced them for half a mile 
in a direct line, and nearly on the same level. 
Apparently^ there were not any deep work- 
ings ; on the contraiy, the rock has been oxily 
" sciatched " at the surface, the little cavities 
following each other at the distance of a 
few fathoms. It would no doubt yield a good 
return to anyone disposed to go over the 
ground systematically and lay open the bed 
of lead. Sulphate of baryta and fluor spar 
are the accompanying minerals, the latter 
quite white or colourless; also cupriferous ar- 
ragonite, constituting the new mineral Mos- 
sotite, is found in ^some of the cavities. I 
succeeded in picking up some pieces of rubbish 
containing traces of green carbonate of copper. 
As at Montieri, these beds or veins have been 
long neglected. 

Regarding the lead mines of the Grossetano 
in the Maremme, we learn that Ugolino 
Scolare Visconti submitted to the Siennese 
Republic in 1147, taking the necessaiy oaths 
of allegiance. He subsequently gave over to 
the consuls and council of the Republic the 
fourth part of his share in the mines of lead, 
gold, silver, or whatever other metal might 
be worked within the casieUo (fortified village), 
and district of Batignano and Monte Orsajo* 
within certain boundaries, which he fixed at 
Roselle (an Etruscan city now completely de- 
stroyed), Monte Orsajo, Toni, and thence as 
far as the Ombrone, giving the Siennese the 
right of digging at any of the said places, ex- 
cepting within the actual precincts of the 
castle of Batignano. Visconti then made the 
people of Batignano and Torri swear to the 
observance of the agreement. The result, 
favourable as these terms might seem to the 
Siennese, turned out otherwise ; in fact, the 
mines, no longer worked by the Counts of 
Batignano, were neglected by the Republic, 
who soon found other more stirring occupa- 
tions of a military character. (Tommasi ; 
Historia di Siena, lib. iii., p. 142.) 

Galena is found at the ancient mine of 
Cava del Piombo, near Campiglia ( Qrosuto), 
in iiisty-green amphibole, associated with zinc. 
The ores are divided into three kinds, yield- 
ing 15, 27, and 42 per cent, of lead, which 
contains on an average 0*0015 of silver. I 
consider it more than probable that the Etrus- 
cans of Populonia obtained their lead and 
silver from this mine. The ancient levels at 
Cava del Piombo contain the beautiful 
mineral called Buratite, in honour of Bnrat, 
the former director of one of the neighbouring 
mines. This mineral has been formed since 
the works were abandoned. 

A lead mine is now in activity at Ca£TSL- 
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LAOOiA. (Oroueio), {SocieidmetaUo'ieeniea), four 
or five miles from Massa Marittima, from 
whence a road has been made. I obtained 
from thence both galena and fine resinous- 
looking blende. Seven new cupolas {fomi a 
maniea) and a cupel {fomo a cupeUo) have 
lately been erected at Castellaccia. These 
have been in operation three years. The blast 
is supplied by a cylinder, moved by a 14-hoi'se 
power horizontal high-pressure steam engine, 
manufactured at Lincoln. 

The metallurgical operations are very 
simple. The ore, after preliminaiy prepara- 
tion by stamping, and dressing with jigging 
machines, percussion tables and round buddies, 
roasted, and placed in the cupola with char- 
coal, and produces a "matt*' {metallina di 
prima fusione) and metallic lead. The matt is 
then roasted, to facilitate oxidation,and placed 
for two hours in a cupola with charcoal, by 
which process more lead and a second richer 
matt or metaUma is extracted. All the lead 
is cupelled. The ores are dressed on the 
spot, a stream of water flowing through the 
deep valley at the foot of the slope on which 
the furnaces are built. The fuel employed in 
the smelting processes is charcoal. 

We will now pass to the extreme north- 
west angle of Tuscany, formerly called the 
Versiglia, embracing the country around Sera- 
vezza, Camajore, and Pietrasanta, with all 
the vadleys and mountains, as far as the recent 
frontiers of Tuscany and Modena. It em- 
braces the mineral districts in which I have 
noticed the occurrence of so many splendid 
beds of marble, which early attracted the at- 
tention of the inhabitants. 

The resources of the Versiglia were held 
in great estimation in the time of the Bomans, 
but the Senate, fearing that the people would 
proceed too rapidly and eagerly to work, and 
thus exhaust the minerals, passed a general 
decree laying restrictions on the working of 
mines in Italy. Their motive was, doubtless, 
a wise policy for those times, since the 
ancients seldom proceeded to great depths, and 
thus a locality soon became unproductive ; 
while on the other hand these restrictions 
taught and, in some measure, compelled the 
citizens to develop the resources of their dis- 
tant colonial possessions. This spirit of co- 
lonial enterprise, now so peculiarly the trait 
of the British nation, was one of the reasons 
why Bome rose to the first place among 
the empires of the world ; and may not 
Italy, appreciating her present position, and 
following the same example of extended 
commercial intercoui-se with foreign nations, 
hope for similar grandeur in the 19th century ? 

60TTIN0 MiNR. — Two miles east of Sera- 
vezza {Lucea)t at a place called Gallena, on 
the rignt bank of the Vezza, is situated the 
lead mine of Bottino, lately belonging to the 
Soeietd metdUurgica livomae^ but now to the 
Compagniia anonma dd JSoUino* It has long 



been of great importance; the ore is rich 
in silver, and sometimes contains antimony. 
The veins and beds occur in Paleozoic quartz- - 
ose steachists, nearly parallel to the stratifi- 
cation, or more probably cleavage planes of 
the rock. The direction of the veins is 
N. N.W. and S.S.E. They fill the fissures 
which have been evidently produced by the 
eruptive rocks in the act of upheaving these 
mountains, and are of ver}** different oiigin to 
the dykes of magnetic iron at Stazzema, a 
few miles distant. The vein, varying from 
four to ten feet in width, is not entirely 
metalliferous ; the band which contains the 
ore is from four inches to a foot wide, and is 
said to be perfectly continuous. It has been 
worked to a depth of at least 125 metres. 

In the Middle Ages Bottino belonged to 
the Signori di Gorvaja and Vallechia, who 
worked the ore on their own account ; it sub- 
sequently passed into the hands of the Qrand 
Duke of Tuscany, Cosmo I., in 1540. 

On the southern slope of Monte Gabberi, 
south of Bottino, with which they are no 
doubt geologically connected, are the mines 
of Argentiera, or Sta. Anna, in the Val di 
Oastello, belonging to Cav. HUhner. The 
earliest account of them which I have been 
able to meet with is that by Muratori, who 
alludes to their being worked in 1203 . Cosmo 
I. re-opened them likewise, and they were 
worked, along with Bottino, by his two im- 
mediate successors, Francis I. and Ferdinand I. 

The Table (see next page) shows the pro- 
flttce of the lead mines of the Monte dell* 
Argentiera and the vicinity, in their most 
flourishing days, under the first three Grand 
Dukes of Tuscany. 

Much difficulty was experienced by the 
princes in obtaining the silver when extracted 
from these ores. Giezzel, a German en- 
gineer, was indeed brought over in 1542 to 
conduct the business, but stUl strong suspi- 
cions were entei*tained that a large proportion 
of the precious metal was systematically 
stolen, and Ferdinand I., acting on this sup 
position, in which he was doubUess perfectly 
correct, resolved to have nothing more to do 
with the mines, giving them over to the 
miners to work on their own account. These 
very soon obtained a very different result, 
suddenly becoming possessed of great riches ; 
but such a state of things could not continue 
long, and as the Grand Duke was unable to 
obtain justice he suddenly suspended all ope- 
rations in 1598. ( Fedele ; Saggio ttorico 
ecc.f deU* aniica e modema Versiglia, p. 296.) 

Coming down to our own times, Argentiera 
was re-opened for several years, but eventually 
closed in 1851. Much mystery and secresy is 
maintained respecting these mines. I was 
assured that new veins of considerable di- 
mensions had been lately discovered in the 
Galleria Sta. Barbara, though thoY ha?i<ik ^c>s!k^ 
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and valtiable grey copper, from Angina, Val 
di Gastello, analysed by Kersten, gave :— 

Iron 1'89 

Copper 35-80 

Antimony 27*47 

Silver 0-33 

Zinc 6-05 

Mercury 2-70 

Sulphur 24-00 

98-24 

An assay of iron ore from Val di Castello 
gave per ton : — 

OZ* DWT. OB. 

Silver 6 4 10 

Gold 10 

The silver of Val di Castello used to be 
sent to Genoa, and realized 140 paoli per lb., 



or 6s. Id. per avoirdnpois ounce, because of 
the small proportion of gold which it con- 
tained. The lead was sold at Leghorn for 
£1 per cwt. 

Bottino was re-opened in 1830 : for twelve 
years the result was rather onsatis&otory, bat 
since 1842 the produce has been very con- 
siderable. It is tne only mine in the VersigUa 
which has been uninterruptedly in operalioB 
until the present time. 

In 1849 the produce was^ 

To]if.Cwt. 

Silver 7 

Lead 63 10 

Litharge 6 

The dividends were £880. 

I was told that the lead contained 0*004 of 
silver, which is separated by cupellation, and 
was, until lately, sold at the mint at Elorenoe 



PnODUOE OF THE MiKES OF MONTS DELL* AbGENTIBBA. 
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1565 


28 11 59 


13 17 98 


5 9 56 


137-0 


983 * 


1568 


26 1 44 


15 14 87 


6 17 35 


140-3 


871 


1572 


18 108 


13 9 31 


3 4 52 


123-6 


910 


1573 


13 4 4 


9 13 87 


3 6 17 


86-1 


983 


1574 


13 14 7 


10 19 36 


4 8 75 


156-8 


1,090 


1581 


15 10 93 


9 16 10 


3 5 62 


141-5 


1,331 


1685 


14 81 


7 10 41 


3 3 90 


150-4 


943 


1587 


23 14 67 


5 19 49 


1 15 88 


63-3 


1,037 


1589 


47 6 59 


8 9 48 


2 16 


142-1 


1,358 


1690 


41 3 59 


5 38 


1 15 91 


78-2 


812 


1591 


54 5 63 


8 69 


1 11 108 


128-1 


744 


1692 \ 
18th Sept./ 


24 16 


3 2 30 


1 1 50 


46-7 


447 




320 9 84 


109 13 64 


37 19 68 


1398-1 


£11,469 



— ^Repetti ; JHeUmario istorico ddla Toseana, Tom. I., p. 130.) 



at the rate of 130 to 132 paoli the Tuscan 
pound, or 4s. 3Jd. to 48. 4d. per avoir- 
dupois ounce ; while the price of tne lead at 
Leghorn varies from 30 to SSpadi the cento 
(£1 2s. per cwt.). Quite recently the silver 
irom Bottino has been sent to Paris, where the 
gold is extracted from it with a certain ad- 
vantage. 

The 60 metre level, called OaUeria deUa 
ReddUii is supposed to be have been made in 
the Middle Ages, but being very naiTOw and 
low, it had to be enlarged by the present 
company before being able to employ it. The 
Odlleria Paolo served for the operations up 
to 1860, but now a shaft, called Pozzo della 
SperanMt has been sunk 65 metres below it, at 
^ich depth a fresh adit level is in course of 



the course of four years. About 25,000 tons 
of ore stuff are raised annnally, which, after 
having been hand-picked and broken, are 
reduced to 2,500 tons of ore, containing from 
8 to 10 per cent, of lead. 

The dressing-house is provided with two 
crushing-cylinders and stamps, set in motion 
by an hydraulic wheel of 16 horse-power, 
as are likewise an apparatus for wadiing the 
slime, and six jiggmg-machines : there are 
also 17 hand-jiggmg-frames. These bting 
up the ore to 25 per cent., but it is found con- 
venient not to proceed further, in order to 
avoid the loss of the silver contained in the 
pyrites and blende. 

The refuse from the jigging-frames is 
stamped, furnishing coarse sand, which is 

■~*«^^»ini SEUdd for 
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the indlined taUtf, and fine sand washed in 
the round buddies, About 700 tons of dressed 
ore, oontaining 80 per cent of lead, are pro- 
dooed here annually. 

There are 8 German tables. 
8 inclined tables. 
2 buddies. 



It 



>f 



The dressed ores are conveyed along an 
incline plane to the smelting works at the 
foot of the hill, in sacks holding 100 kilo- 
grammes each. One sack is placed on either 
side of a saddle-shaped machine, called an 
uccellaecio (literally meaning an ugly bird, 
on account of its being furnished ¥rith a pair 
of wing-shaped canvas fans, covered with 
brushw<x)d, which serve as a break to prevent 
it from descending the incline phme too 
rapidly). The ucceUacci run on little toothed 
wheels, permitting of a certain giasp on 
the tramroad, which consists of pieces of wood 
supported on poles, and covered by slender 
bars of iron in the form of rails. 

One man accompanies two machines, carry- 
ing 400 kilogrammes, or nearly H cwt. of 
ore. The road is very irregular, following 
all the sinuosities of the hill side ; there are 
numerous sharp curves, so that the machines 
frequently stop, and the men are obliged to 
set them in motion again. On the return 
journey the men cairy their two machines, 
weighmg together ninety pounds on their 
backs, makmg use of the sacks as a soi-t 
of pad. They are paid 0*85 francs for each 
journey, of which they generally make four 
daily, thus earning 1,& francs. Some men 
make five, and even six trips, though rarely. 
The great drawback to this highly interesting 
means of transport, which was devised by 
Sig. Yegni, is the expense of repairing the 
road, as the iron bars get continually torn off 
by the toothed wheels of the machines, which 
proceed with jerks from pmnt to point. The 
total expense of transporting a ton of ore, 
iDcludmg the repair of the road thus amounts 
to 2*50 financs or 2s. The uccellacci have 



been within the last summer replaced by a 
regular tramway, 1,200 metres long, which 
conveys the ores at a fgtction of the expense. 
The dressed ore is roasted in litUe furnaces, 
in shape like a lime kiln, and are then smelted 
in the cupolas. The charge is added every 
half-hour, and consists of— 

Boasted ore f 

Poor slags 4 

Rich sl2^ and cupel refuse ... } 

The fuel employed is light coke from Mar* 
seilles and heavy coke from England. The 
furnaces are taj^ped twice every twenty-four 
hours, producing from 450 to 580 lbs. of 
lead. 

The last matts, which contain 4 per cent, 
of copper, are roasted for two or three weeks 
in the same furnaces as the ores, after which 
time a gentle stream of water is admitted at 
the top of the furnace, by which the sulphates 
of iron, zinc, and copper are washed out and 
collected in a reservoir, ready to be precipi- 
tated by scrap iron. About two per cent of 
copper is recovered by this means ; of the rest, 
one per cent, goes to wastC) and one per cent 
remains in the matt, and is treated a second 
time. The cement copper is re^ed once a 
year, and produces 14 to 15 cwt. of refined 
copper. 

Every two or three weeks twelve or thir- 
teen tons of lead is cupelled. The lithaige is 
divided into three kinds ; black litharge for 
making hard lead ; yellow litharge for making 
soft lead, and red commercial litharge. The 
black and yellow litharge is treated several 
times a year. The silver as it comes' from 
the cupd has a standard of 950 to 985, so 
that it can at once be made into ingots. 

The metallurgical operations are carried on 
for the eight or nine months when there is 
sufficient water in the Vezza to move the 
hydraulic wheels and the turbine which sup- 
plies the blast. 

The production of Bottino mine of late years 
has been as follows : — 





1866-7. 


186Y-S. 


1868-9. 


1869-60. 


1860-1. 




Tom. cwt lbs. 


Tom. cwt. lbs. 


Tons, cwt Ibf. 


Tons, owt Ibf* 


Taos. ewt. lbs. 


Fig lead 


289 28 


808 5 56 


273 2 


172 12 


129 5 56 


Silver ... .^ ... 


17 10 


25 15 


28 56 


17 24. 


10 70 


Soft lead 


88 6 56 


90 11 28 


88 2 28 


47 1 84 


41 8 


Hard lead 


7 17 84 


17 15 56 


20 8 28 


12 9 84 


8 12 28 


Litharge 


86 1 


52 4 84 


48 18 


27 5 56 


21 19 28 



NUMBXB OF WOBKMEN EmFLOTED AT 

Bottino Mine ik 1861. 

Underground:— Fnmcs. 

120 Miners, at (per day of 10 hours). 1-85 

6 Carpenters 1*85 

54 Miners employed in removing 
ore and rubbish 1*10 



FruuMr 
6 Smiths 1*50 

6 Smiths* labourers 0*70 

2 Head miners 1'60 

1 Captain (at per month) 84*00' 

Dressing-house : — 

80 Sorters I'OO' 

12 Men MO* 



SfiBoya 0-60 

4 Women ^ 0-66 

26 Women .„ 

2 Superintondeuts 2-00 

I Female lapennlaadeDt I'fiO 

At the routing kilm : — 

6 Man I-OO 

At the amelting works ; — 

Bottino produces some rare &nd interesting 
minBrals, among which I may meutioQ 
Heteiomorphite, or capilhuy enlphuret of an- 
timony and lead ; 2PbS +■ SbS<. It ie auo- 
ciated with quartz and bitter apar. I procured 
Bome apecimena in which the cryatala were at 
least ouB inoh in length, and others of a 
■imilar nature from Monte Tambura mine. 

Meneghinita, 4Pb8+ SbS«, and Targi- 
onite, are peculiar lo Bottino. 

There are gome lead veins on the Alpb i>t 
TsBDiaA, near LeviglianE, Hve miles above 
Seravezza, which have not yet been worked : 
five parallel veins have already been dis- 
covered close to each other, and varying in 
width from i inches to 4 feet at the outcrop, 
which is near the junction of the limestone 
with the ancient roclLB. Aq experiment made 
on lOOlba. of mineral produced 661bs. of lead, 
containing 0-0037 of silver and O'OOOOM of 
gold. 

Tambiisa Uinb. — Not twelve milea from 



Mam di CarrKra, in the former Duchy of 
ModeoB, liaee the lofty peak of Alonle Tarn- 
bora. A lead mine has been opened in the 
limestone strata on its flanka, at a consider- 
able height, but, owing to them being only 
a wretched horse-road to it, it ia almost im- 
posnble to reach the place. The ore ia mas- 
sive, and very argentirerous, and found in a 
vein two or tiiree inches thick. 
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CHAPTER IX, 

SILVER. 

QUASTTTY OF SlLYEB IN TUSOAN ObES, ANALYSED BY PBOF. BeOHI, OF FlOBENCE, 

(AUi dei OeorgojUif 1856, Tom, IlL^ Nuwa Serie.) 



Nature of Ore. 



Copper Pyrites 



Grey copper 



Galena. 



Boulangerite 
Jamesonite .. 
Targionite .. 

Fahlerz 

Blende 

Marmatite .. 
Iron Pyrites.. 



I 




Gapanne Vecchie, Val Gastrucci, Ac- 
cesa, Brenna, Gampiglia, Montieri... 

Serra Bottini, Boccheggiano,Gugnano, 
GapoGalamita 

Gerudco 

Montieri, Val di Gastello 

Val Gastnicci, Poggio al Montone, Val S 
d'A8pra,Bocchegiano,Acce8a,Brenna, y 
Serra Bottini, Montieri (partly) J 

Gampiglia 

Montieri (partly) 

Val di Gastello (very fine grained ore).. 

Bottino (fine grained ore) ,. 

id. (coarse grained ore) ,., 

id 

id 



Val di Gastello , 

id. 

Gampiglia, Acceea, Poggio al Montone. 

Bottino, Val di Gastello 

id. id. : 



Silrer in 1,000 parta 
of ore. 



0-28 

0-28 

8-70 
10-00 

0-60 

0-82 
0-96 
6-60 
5-60 
3-23 
1-90 
1-90 
7-20 
4-60 
0-28 
2-00 
0-50 



Silver is only found in Gentral Italy in 
combination with other ores; the copper, 
lead, and zinc ores occurring in sedimentary 
rocks often contain a considerable quantity of 



silver, but Bechi has pointed out the curious 
circumstance that the copper in serpentine is 
entirely free from that metal, 



CHAPTER X. 



MERCURY. 



At least four mines of cinnabar exist in 
Tuscany ; only one of them is in operation 
just now, that of Stiele ( Orosseto), 

The cinnabar mine of Selvena, near Sta 
Flora ( Orosseto), dates from the 18th century, 
for mention is made of its being worked in 
1272 (Repetti; tom. v., p. 241), and the 
reader who may desire to^ow the manner 
in which the metallic mercmy was there 
separated in the Middle Ages may consult 
the drawings given by Mercatti (Metalloitheca 
Vaticana), 

Selvena mine was re-opened in 1849, and 
is at present the property of Messrs. Sadun 
and Roselli. The annual production is 8} 



tons, which are smelted at the works of Mo« 
digliana. 

In the same neighbourhood mercury has 
been procured from Pi an Gastagnajo. The 
researches were commenced in 1846. From 
1848 to October, 1849, they yielded about 3 
tons of mercury. 

Ginnabar also exists at Gapito, near Gapal- 
bio, but is not extracted. 

The cinnabar mine at Torre di Jano, near 
Montajone, 12 miles north of Volterra, be- 
longing to the Societd mineraria Jiorentina, is 
no longer in operation. It is in soft blueish 
carboniferous clays and schists, lately dis^ 
covered by Meneghini, who was the first to 



I 



78 



annoonce the presence of CarboniferooB foesils 
on the ItsJian contment. 

Where a natural section or catting of the 
shales is obtainable, they are seen copiously 
covered with an efBorescence of sulphur, im- 
parting to them a pale yellow colour. The 
schists are in places sufficiently impregnated 
with cinnabar to have a red tinge, but I could 
not see any true vein ; possibly the ore may be 
derived from some vein destroyed by the 
neighboming serpentine in the act of eruption, 
when the vapour of the cinnabar diffused it- 
self through the shales, as being the least 
solid rock in the locality ; the pulverulent 
aspect of the cinnabar is, to say the least, 
very diferont from what one would suppose 
if it were in situ,* The ore was worked by 
galleries driven into the side of the hill. An 
ancient gallery is reported to have been made 
near Jano, for the extraction of sulphur alone. 
Two furnaces served for the continuous distil- 
lation of the cinnabar : the ore was classified 
into four kinds: best ore 20 per cent., picked 
ore 40 per cent., 2nd quality 11 per cent., 
8rd, poor ores 1} per cent. ; they were intro- 
duced into cylindrical cast iron retorts some- 
what similar to those employed in the manu- 
&cture of gas. 

The mine of Leviguaki, near Seravezza 
{Lttcca)t is probably very ancient, but some 
old authors employ the same word to signify 
a vein and a minet which causes a little am- 
biguity in their description of mineral de- 
posits. The circumstances which brought 
the mercury of Levigliani into notice are too 
interesting to be omitted. Cosmo III., as 
patron of the Grand Ducal printing establish- 
ment at Florence, was anxious to publish 
some ecclesiastical works in black and red, 
and learning that cinnabar existed near Se- 
ravezza, he sent Giuseppe Antonio Tomcelli, 
one of the sculptors of the Impeiial and 
Royal Gallery of Fietre dure^ to examine the 
matter for himself, and if possible to re-open 
the mine, in order to procure a brilliant ver- 
million ink. In a short time Torricelli, who 
appears to have been a very intelligent 
man, returned to the capital with 120 
pounds of cinnabai*, which he had him- 
self obtained, adding that he had left an 
immense quantity behind. The Grand 
Duke was so delighted that, in 1718, 
he handed over to the printing establishment 
the right of working the mine for themselves, 
to aid in defraying the expenses of bringing 
out the books in black and red, though it was 
hinted to him that, according to the version 
of Torricelli, he had been far too liberal. 
The new proprietors immediately made over- 
tures to Torricelli to retmn and conduct the 
operations, but he resolutely refused, and 



* It may be here observed that most of the cinnabar 
is produced from shales and other rocks of the Car- 
boniferous system: thus that of Almaden. in Snain. 



oould not be persuaded to go. As an ex- 
cuse, he proposed another man, bat the latter 
daring two summers made a veiy poor busi- 
ness of it, the expenses exceeding the proceeds. 
Subsequently a superintendent going there 
under the royal patronage had no better 
success. Were it not for positive evidence we 
might be sceptical as to whether Torricelli 
ever procured the cinnabar in such large 
quantities, and in so short a time, but Tar- 
gioni, about 80 years afterwards, went to the 
spot and broke off specimens of cinnabar, and 
was informed by the village priest that he 
was an eye-witness of the discovery of Torri- 
celli; that, moreover, one day when the 
latter had sprung a mine, fluid mercury 
flowed out in such a constant stream for some 
minutes, that the men, having no more 
vessels in which to receive it, £led two of 
their caps with the pure liquid metal. (Tar- 
gioni Tozzetti ; Viaggi in Totcana, torn, iv., 
pp. 120, 129.) So late as 1888 the mine was 
re-opened, and produced, according to Sig. G. 
Santini, 2| tons of cinnabar annually. In 
1853 the great influx of Galifomian merouiy 
caused it to be definitely abeoidoned. The 
cinnabar is very massive, ^md occurs in minuto 
veins associated with quartz in schistoio rocks^ 
at the base of Monte Corchia. 

At BiPA, two miles below Seravezza, veins 
of cinnabai' run with a nearly horizontal 
course, from N.N.E to S.S.W., occasionally 4 
or even 9 inches thick ; the average does not 
exceed an inch in thickness ; they are mtuated 
on the westera slope of the hill, which is 
composed of soft, greasy, whiti^, Oolitic 
steaschists. The cinnabar was discovered in 
1841, and in a short time three companies 
were engaged in extracting it, the SocUia 
Idrarfficaf Montemart e Peiyer, and H&hner 
and Co. ; previous to the summer of 1845 
the two latter had obtained 20 tons of mer- 
cuiy, which was distilled at the mines. 
(Repetti, Diztonario Istorico») Levels have 
been prosecuted for some distance into the hill, 

Approximate Yield of the Mebouby Mines 
OF RiPA, worked by the thbee com- 
panies, AS BOnOHLY ESTIMATED FOR ME BY 

Aw. G. Santini, who is alone respon- 
sible FOR the figures. 
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99 


2 12 


666 
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199 


4 30 


1,333 
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1844 
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6 13 75 


2,222 


3 


1845 


498 


10 78 


3,333 
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13 7 40 
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3 Y 
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26 14 83 
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1848 


1,329 


26 14 83 


12,444 


4 2 
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1,329 


26 14 80 


8,888 


3 


1850 


1,329 


26 14 80 


3,333 


1 9 


1861 


664 


13 7 36 


2,666 


1 9 
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with tnmroads ; the names of theie levelfl 
are Gallerie Federiga, SantiDi, Sta Barbaxa, 
Enrichetta, Peiyer, Montemart, and So6a. I 
'fKQcand 8ome truly splendid massive lumps 
at the mines ; though the veins are small, the 
mineral is a fine ruby-red. The matrix is a 
soft rock, and easily worked ; the soapy feel 



which it presents is somewhat xemarkable; 
it often assumes the appearance of clay, the 
more so in eertain thin beds between the more 
compact strata, the material from which can 
be easily moulded in the hand: asmallijuan- 
tity of cinnabai* is disscaninated through thQ 
rock itself. 



CHAPTER XL 



ANTIMONY. 



The few remaining mines are of less indus- 
trial importance. Antimony is found at Pe- 
BVTA, in the ICaremme. notfiir from Groesetb, 
in long crystals of great beauty, affording some 
of the finest specimens in the world. I bave 
seen masses of at least a cubic foot, com- 
posed of the most splendid crystals of bu1« 
phuret of antimony, interlacing each other, 
procured from a cavity. It exists in nests in 
the maci^no sandstone; the ground is soft, 
and has been decomposed by sulphurous 
emanations. Pilla states that while some of 
the masses are too small to work, others have 
yielded from 17 to 84 tons. The produce in 
1844 was 58} tons ; in 1845, 48A tons, and the 
total produce down to 1849, 812 tons. Bechi 
has analysed the antimony ores of Pereta, 
and published the following results : — 

Antimony 78'63 

Sulphur 19*47 

Peroxide of Iron .. 1*26 

Insoluble residue .. ' 0*75 



100-000 
The mines of Mont auto ( Oroaseto), near the 

£ resent Papal frontier, were commenced by 
[. Mejean, in 1844, in blackish clays, result- 
ing from the decomposition of the maeigno. 
They produced 43^ tons of ore in 1844, and 
168 tons in 1848-9, up to which time 



the total quantity extracted for five years 
was 712 tons (Pilla; Cenne wile ricchezze 
tninerali deUa ToKona.) The mine of 
Montauto is pretty active. The ore is 
treated in the smelting works of Messrs. 
Pate and Son, at Monte Argentario, near Sta 
Stefano (Oroiteto), Thanks to the skill of 
Prof. Bechi, who is the director of the works, 
the regulus is of a quality to permit it to 
compete with any in the market : the Juxy 
pronounced it the best in the International 
Exhibition. About 50 tons are manufactured 
annually. Sulphide of antimony also exists at 
Castagneto and Micoiano, in the Volter- 
rano, and I have seen good specimens from 
Selvena, near Sta Fiora, where it has long 
been known. A farmer at Cipollebi gave 
me a good piece of antimony ore, which 
he had procured near his farm, about five 
miles from Massa Marittima, though no one 
has yet thought it worth while to pay atten- 
tion to it. The lump in question is crys- 
tallized, and embedded in a hard siliceous 
matrix, evidently consolidated since the for- 
mation of the antimony ; it very closely re- 
sembles in structure and occurrence the anti- 
mony of Pbooohio, in the island of Elba ; 
therefore, I presume it has been formed in 
the same manner. 



CHAPTER XI I. 



MANGANESE. 



Manoanesb occurs in several paiis of 
Tuscany. At Momte Nebo, south of Leghorn, 
it is found in connection with serpentine, 
which is largely developed from thence to 
Bomito ; the veins have altered the schistose 
days. Savi is of opinion that these manga- 
nese veins are due to the deposit of mineral 
waters, such as the neighbouring slightly man- 
ganiferous spring of S. Quirico. In the most 
ancient sedimentary rocks manganese is like- 
wise found, asatCAPPANNEyECOHiE( Ofosseto), 
it has alsobeen recently worked at Toboiliana, 



five miles sonth-east of Camajore, in the pro- 
vince of Lucca. I cannot say why they have 
suspended the operations, but it seems that 
some difficulty was experienced in selling the 
ores which is not uniformly good : some of it 
is rather earthy, but other specimens of com- 
pact oxide indicate the probable existence of 
better ore if the explorations were prosecuted. 
Those who are interested in mineral veins 
would be well repaid by a visit to this 
place. Climbing up the steep face of the 
hill for about half way— probably 1,000 
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teet — ^through an oliveyard, we amve at 
a bold blaff in which is Been to great ad- 
vantage the outcrop of the manganese vein. 
On approaching it on either side, I noticed a 
marked alteration in the strata by the intru- 
sion of the manganese, and become reddened 
by the peroxidation of the iron they con- 
tained, so that the rock has completely lost 
its original structure, assuming the appeai*ance 
of a hard metamorphic substance. 

At La Rochetta, near Spezia ( Oenoa), some 
miles north of Carrara, other manganese veins 
have been tried. I will endeavour to sketch 
out the geology of this little-known but 
highly-important neighbourhood, a general 
view of the subject being essential. Monte 
Nero is a precipitous hill, situated about 12 
miles north of Spezia, round whose south and 
west slopes the Magra takes a serai-circular 
course. At the north is a deep valley, piercing 
numerous and distinct serpentine eruptions, 
and passing through La Rochetta. Opposite 
this hamlet, on the north flank of Monte 
Nero, are several veins of manganese, of a 
more or less pure nature, but ** scratched " 
over throughout their length, that is, for 
perhaps, a kilometere. The schists in which 
they occur have been metamoi'phond in a re- 
markable manner in this vicinity of the 
serpentines, so as to assume the character of 
jasper. One bluf! of jasper is especially re- 
markable, and is called <* Gari'ara." It is here 
that the jaspification has been most perfect, 
the rock has become eminently friable, and 
constitutes the pozzuolana earth, while the 
manganese in other places, instead of keeping 
separate, unites chemically with the schist, 
and forms useless silicate. In the schists are 
frequent thin strata of grey impure limestone, 
which, in proximity to the veins, are in- 
sensibly converted into umber of good quality 
for painting. Part of the manganese ore is a 
rich peroxide, suited for glass manufacture, 
but the greater part, as may be imagined, is 



too moch indurated and too ferruginous to 
enable it to be used for this purpose. 

Two miles south of Borghetto ((?0noa), the 
first stage N. of Spezia in going towards 
Oenoa, is a small spur of the hill, on the 
side of which is seen the outcrop of a man- 
ganese vein, of two or three feet in thick- 
ness, running on the whole with a nearly 
horizontal course, but didocated every few 
fathoms with minute faults. The ore is 
so hard that, until lately, it was con- 
sidered useless, when the director of the 
Royal Tuscan Iron Foundries experimented 
on it with a view to find if it could be smelted 
with advantage in certain proportions with the 
specular iron ores of Elba. The result has 
proved highly satisfactory ; and in the Exhi- 
bition of Florence, in 1861, some fine specimens 
of ii'on were shown, having the same frac- 
ture and large crystalline facets of Spiegd- 
eisen. In consequence of these experiments, 
great activity prevails here now, and the ore 
is sent off in very large quantities to Fol- 
lonica, notwithstanding the heavy price of 
transport for two miles to Borghetto along 
the stony bed of a torrent, and from thence 
to Spezia for 14 miles by road. 

At Fbamuba, two miles from Levanto 
( Oenoa) f richer oxide of manganese has been 
lately worked by open cast pits. As at Ro- 
chetta, the manganese ore is accompanied by 
rocks, which it has in places penetrated in a 
remarkable manner, producing fine brown 
umber. Of all the manganese mines to which 
allusion has been made, the position of that 
of Framura is the most convenient, for it is 
only half-a-mile from the beach, where it is 
easy to take the ore, being a continued de- 
scent. 

Useful as is this mineral in the manufac- 
tm*e of bleaching-powder, &c., its extraction 
in Italy as a source of wealth is still, I think, 
an open question, but one well deserving at- 
tention. 



CHAPTER XIII. 



VARIOUS METALLIFEROUS MINERALS. 



Arsenic might be procured from pyrites in 
the vicinity of Pietrasanta. I was informed 
that it was known there as early as 1566. 

Cobalt appeal's to exist near Seravezza, for 
M. ADgerstein, a Swedish miniDg engineer, 
who made a report on the resoiu'ces of the 
district in 1751, found a vein near Sta Anna, 
in the Val di Castello ; and Sig. V. Santini, 
of Pietrasanta, assured me that Cosmo I. had 
worked it, though I cannot find any record of 
this circumstance in the books which I have 
read. 

Chbome is very extensively distributed 
through the serpentine rocks, to which it 



has, doubtless, communicated the colour ; the 
newer serpentine, or gahhro verdej of Liguria, 
was, in one instance, found by Vauquelin to 
contain as much as 2 per cent, of chromium. 
By the decomposition of some of these eruptive 
rocks this oxide has separated out, and pro- 
bably produced the chromic minerals, such 
as chromate of iron, found near Jano {Pita). 
It is too diffused to have been turned to any 
account, though I doubt whether it might 
not be found in large masses by diligent 
search ; certain it is that chromate of iron is 
generally met with in serpentine. 
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CHAPTER XIV. 



ETRUSCAN METAL-WORK. 



With a single exception^some coarse 
canvas discovered at Volten*a — the whole of 
the Etruscan antiquities with which I am 
acquainted are made of mineral substances, 
whether metal, stone, pottery, or frescoes; 
these throw considerable light on the cus- 
toms of this ancient people, for of their litera- 
ture we have no remains. Having drawn 
from nature a variety of objects illustrating 
the state of art among the Etinscans, I ap- 
pend some engraved sketches here, as showing 
what metals they were in the habit of work- 
ing. Excepting tin and gold, I have no doubt 
that all the metals employed in the manu- 
facture of these articles were obtained from 
mines situated in Tuscany ; they have, there- 
fore, a direct beaiing on this subject. 

Before commencing a special description of 
the engravings, a few cursory remarks on 
Etiuscan art may be acceptable. 

The Egyptian forms of the earlier Etruscan 
alabaster gods, no less point to their inter- 
course with Africa than the exquisite filagree 
work introduced by them from Egypt into 
Italy, where this art seems to have been pre- 
served up to the present time, though, to my 
mind, the Etruscan ear-ring I have dmwn is 
in no way inferior in point of taste and work- 
manship to similar productions now made in 
the manufactories at Genoa. I feel persuaded 
that we might become far bettter acquainted 
with the social condition of the Etruscans by 
a more thorough and thoughtful examination 
of their works of art. A mere glance at the 
graceful designs and fine features observable 
in their statues, leads one to form a veiy fa- 
vourable opinion of the Etruscans as com- 
pared with the Egyptians. There is more 
action in their figures ; a fine open brow, a 
handsome nose and well-chiselled mouth, and 
eyes which bespeak less of the sensuous and 
more of the intellectual, take the place of 
that stem fixedness of expression and the hard 
features so conspicuous in Egyptian types. In 
Etmria, too, we never find representations of 
monsters — ^half-man, half-beast — such as the 
Egyptian sphinxes. Many other circumstan- 
ti^ evidences might be adduced confirmatory 
of this remark ; thus their mode of writing. 
In Egypt, mysteiious and complicated hiero- 
glyphics were employed, in which, probably, 
the priesthood and the members of the go- 
vernment were alone skilled, while the masses 
were entirely ignorant of any method of em- 
bod3dng their thoughts in a material foim. 

I am well aware that some might object 
that this was dming the infancy of knowledge 
and art, no better means of writing being yet 



known, but I would give a conclusive argu- 
ment against such a theory, since the Israelites 
remained 480 years in Egypt, and we are ac- 
quainted with the simplicity of the characters 
they employed, so that the Egyptian hier- 
archy, or, at any rate the government, must 
have had great dealings with the Jews, at least 
during the time that they lived in the land 
of Goshen, and they evidently preferred keep- 
ing the lower orders in ignorance and slavery, 
by enshrouding all knowledge under a veil of 
diflSculty and mystery. In Etruria, on the 
other hand, we see how, by the simplicity of 
their alphabet, they early brought the art of 
writing down to the level of the people. 
Finding, as we do, coins struck by numerous 
cities in Etruria, we learn that these possessed 
somewhat equal rank, incompatible with the 
idea that the princes who held sway were 
under a single despot, such as the Pharaohs. 
The Etniscans were, however, neither so- 
cialists nor republicans, for they honoured 
certain gi-eat individuals, statesmen and war- 
riors, and were prouder of perpetuating the 
memory of their virtues on tombs than werQ 
the Greeks, who, more fickle, and divided into 
numerous factions, could allow an unappre- 
ciated Solon to be banished, and witness a 
Socrates perish before their eyes, in the full 
vigour of his gigantic mind, without the least 
remorse. It is, indeed, to the tombs of the 
Etruscan chiefs that we must have rcsourso 
to find their productions, the majority of their 
best works of art being there deposited, as a 
grateful memorial to departed wortli. 

Etniscan art has been divided into three 
periods, corresponding with contemporaneous 
phases in their political histoiy. 

The first period of art in Etruria points to 
intercourse with Egypt, but it was the Pelasgi 
from Attica and Arcadia, who, leaving Greece 
and settling in Etruria, gave the inhabitants 
the idea of an alphabet and the principles of 
architecture. The statues and bronze work 
of this time are characterised by an inferiority 
of execution, though they exhibit an apprecia- 
tion of beauty. The eyes are raised obliquely 
upwards, like those of the Tatars and 
Ij^ptians. 

The second period was inaugurated about 
the time of Solomon (b.o. IOOO), by the 
arrival of iresh colonists from Greece. The 
country became too densely populated, so 
that the inhabitants divided into two portions* 
One branch emigrated eastwar-d into Asia; 
the other remaining in Etruria, along the 
coasts of the Mediterranean, giving to that 
country the name of Tyrrhenia. Twelve 

G 
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cities, each governed by a chief, and collec- 
tively placed under an elective kiDg> now 
rose to greatness and even magnificence, 
while the arts arrived at a high degree of 
perfection. The statues made about this 
time are recognised by their energy of con- 
ception and execution. The Etruscans had 
also a custom of representing their deities 
with wings, by which we are at once able to 
distinguish them from the work of all other 
people. 

Third period (b.o. 500). Meanwhile the 
Bomans, increasing in power, canied their 
victorious arms into Etruria, enfeebling the 
nation, so that a year after the death of 
Alexander the Great (b.o. 324), it was almost 
entirely'' subjugated, and the Etruscan lan- 
guage, after having blended with Latin, 
rapidly became obsolete. Soon after this 
,(b.o. 280), their last king, Elius Volturrinus, 
was killed in battle near lake Lucumo, and 
Etnirla was formed into a Roman province. 



About B.o. 265, the Bomans took Yolsin- 
ium (BolsenaJ, a town situated in the Papal 
States, carrying away 2,000 statues. The 
influence of Greek art on the Etruscans now 
became apparent fi*om the great similarity of 
style and of subjects. T£u3ks, however, to 
the Etruscan habit of writing inscriptions on 
their vases and metal work, we are thus fre- 
quently able to distinguish these objects with 
ceitainty from Greek productions, when no 
other clue could be obtained. Some of the 
finest known specimens of art relating to this 
epoch are their candelabra, formerly held in 
very high estimation by the Romans ; their 
lamps, often similar to those of the last- 
named people, and the beautiful metallic 
minors with engraved groups of figures. 

The alphabet of the Etruscans was read 
from right to left; it is the basis of our 
own, and as such I may subjoin it for com- 
parison. 



MLKITH Z EA ...Roman. 

M AKI e Z E A ...Gbeek. 

vP y . H . d \JV Y.M K T. /A ^.<(I<\.11 . \A H :..^vso^. 

XPH U TSRPN ...Roman. 

X# T TjcPHN ...Gbbek. 



H. Aspirate. ^ ^ 



Digamma. F. ^ n * 



Explanation of Enobavings. 

(SBB NEXT PAGE.) 
1. COPPEB. 

/I . Cast copper coin of Volterra : Semissis : 
Obverse ; double-headed Janus, both young 
faces (the Roman Janus had one face young, 
the other old), capped by SLj>etasus : reverse, 

'S^Of^X^'% (Felathri) with a club and 
a crescent moon. 

15 . Another cast copper coin of Volterra, 
smaller, Quadrans ; similar observe : reserve ; 
same inscription, with the club, and three 
balls denoting its weight. Profile showing 
the great relief of the coin ; upper part rather 
imperfect, from deficiency of metal. 

It is probable that Volterra was founded by 
the Pelasgi-Tyn'henians, who established 
themselves in Eturia. The name Felathri 
corresponds with that of Elatiia, or Elateia 
('EAaTcto), a city of Epirus, whence a great 
part of the people who occupied Italy migrated, 
especially the Pelasgi. One of the principal 
cities of Phocis was called Elatria, and so was 
another in Thessaly. In a Greek inscription 
referring to the former of the two, the name 



is preceded by a digamma, thus FeaATEIH. 
(Boeckmann ; Inscrijy, Orcee., tom. i., p. 741, 
pai-s. iii.), and Millmgeu {Caruid(ratioru ittr 
la Numitmatique de Vandenne Italiej p. 167). 

All the coins in Volterra — of which these 
are by no means the largest — are copper. 
This I attribute to the Etrascans having 
worked the mines of Monte Catini and 
others in the vicinity ; indeed, Mr. Birch con- 
firmed me in my belief, drawing my attention 
to a similar circumstance with regard to the 
gold mines of Philippi, since, from the great 
quantity of the precious metal extracted near 
that city, we find large gold money coined by 
Phillip of Macedon. The series of cast copper 
coins of VolteiTa, aea grave^ is very complete; 
it consists of the — 

oz. 
Dupondis. 24 or 2 librcetWhh two obeli. 

As 12 „ 1 libra, with one obelus, 

Semissis,, 6 „ J „ with a crescent moon. 
Trieiis ... 4 „ J „ with four balls. 
Quadrans. 8 „ J „ with three balls. 
Sextans.., 2 „ J ,, with two balls. 
Uncia ... 1 nVj n with one ball. 

The Etruscans, therefore, employed the 
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duodteimol tyiltm, sod not tho decimal. The 
Giulom of castiDg their ooina was only adopted 
by tno other EtruBc&n citiei ; a bm Boman 
copper coins are also cait. 

^. Copper ring from Volterra ; derice. 
apparently a serpent, the aoath grupiug the 
toil. 

0. Strnckcoffiercoinof Populania, ■city 
BitIlatedI1en Fiombino, (OroMtfo). Obverse: 
&n owl, symbolisLDg wiadom, standing on two 
balls, with a crescent moon a,nd two stars ; 
inscription, ^AVfil^T (Poplona). 
Beverse : head of Minerva. 

I . Stamped copper coin of Fopulonia; ob- 
verse, head of Vukan ; reverse, hammer and 
longs, with four balls denoting the weight. 
Same inscription as preceding. 

My reason for selecting an imperfect coin 
was to illustiata a curious fact, namely, (hat 
the Etruscans, at least occasionally, recolned 
their old money, for on close inspection I per- 
ceived that this was stamped over one of the 
preceding coins. Thus, the moon and two 
Btars may be traced very legibly on the re- 
verse, as well as tho circle of dots round the 
margin. On the obverse, we obsei-ve the ball 
under Minerva's head. Both these coins are 
of the third period of art. 

2. BeAnzb. 
)| . Bronze candelabrum of the second 
epoch of art: locally unknown. Shaft sop- 
poited by a female winged divinity, resting 
on a tripod with lion's claws ; a couchant lion 
at each angle of the tripod. 

The candelabrum is about IS inches high, 
and is the only reduced figure on the page ; 
the rest being the natural eise. This bronze 
Is an alloy of copper and tin. 

3. Elkctbdu. 

^' Beaten electrum ornament from Ynlci; 
exceedingly ancient and grotesque, and be- 
longing to the first period of art ; protiably 
representing a biid with the wing outstretched. 
It is a tliin plate, and is pieiced at each comer 
by a hole for suspending it. 

Electrum, the Greek ^AtKrpnv, is an alloy 
of four-filths gold and one-fiOb silver (Plinyj, 
and is of a paler yellow than ordinaiy gold. 
According to some authorities, the word 
would signify something briglit and aliiuing, 
and is usually connected with fjA/nTap, the 
ran, to which Homer compares his electron. 



4. Gold. 

1^. Gold filigree earring, of the best exe- 
cution, in style resembling the modem fili- 
grana of Genoa ; the wire is evidently sol- 
dered together in precisely the same manner, 

V^. Gold coin of Populonia ; obvene 
Gorgon's head ; beautiful featnrea and exqui- 
site workmanship; reverse, plain, probably 
struck by a die on a flat anvil, with the tools 
represented above. Bome doubts have been 
expressed as to whether Ibis was not ui orna- 
ment, though 1 do not concnr In that opinioD, 
since the foUowina coin is also plain on the 
reverse—a distinclivepecallarily of much of 
tho Populouian money. 

S. SlLTSB. 

1 . 8tmck silver coin of Populonia: ob- 
verse, very grotesque Gorgon's head, with pro- 
jecting tongue and prominent teeth, and a 
lillet on the forehead ; hair in parallel braids; 
a row of beads round the margin ; two marks 
(XX) to designate the weight; reveise, 
plain. The silver was most probably obtained 
from the argentiferous lead mines of Coca dil 
piombo, to which 1 have referred. Populonia 
was the only city in Central Italy which had 
gold coins at this time, except Bome in later 
times. 

^ . Cast leaden animal, alixard (?) from 
Volterra; evidently scnlptured anbteqaently, 
as is seen by parallel marks in several places. 
It is imperfect, but such antiquities are veiy 
rare, since lead resists with great difflcalty 
the corrosive action of thecarbonioadd pre- 
«ent m the atmosphere. 

The Etruscans were famous lor their iron- 
work, as much for their chaste and beauti- 
ful bronze castings, so highly ptued by the 
Bomana. When Scipio went to the Punic 
War, he was supplied with iron by the Etnii- 
cans of Populonia, who then smeltod the 
specular iron of Bio, as may be seen by the - 
fine particles of ore on the beach near the idta 
of that ancient Reaport city. 

1 regret not to be able at preaent to' flgnie 
any Etruscan iron weapons or tools lude 
from Elban iron. 
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CHAPTER XV. 



THE MINERAL FUEL AND OILS OF ITALY. 



Italy, poesessing as she does such vast 
mineral resources, it becomes an object of great 
importance to know whether it is desirable to 
smelt the ores at home or sell them to foreign 
capitalists. The answer to this question holds 
good for iron-works and manufactories in 
general, and must depend upon the quantity 
of fuel to be obtained in Italy and neigh- 
bouring countries. Could we say positively 
that there were extensive deposits of coal, as in 
England, France, Belgium, or Prussia, it would 
be easy to decide upon the establishment of 
large works in convenient situations, and to 
give the necessary impulse to metallm'gical 
operations. 

As regards the use of charcoal in smelting- 
works, it seems to me that it would be very 
unwise to manufacture it on a large scale, as 
it would involve the cutting down of the 
forests ; the more so, since the mountainous 
region of 1 taly is so subject to violent rains, 
that wherever the country is stripped of trees 
all the soil is washed away, rendering the place 
quite useless for agricultural purposes, and 
mountain ton-enta are formed which swell 
almost instantaneously, carryingaway bridges, 
and devastating the fertile fields towards the 
plains. Such is the injurious effect of cutting 
down l&\\ the trees, that in such cases the 
slopes of the soft macigno sandstone hills be- 
come furrowed by an infinity of little water- 
courses, forming deep ravines with steep sides, 
which rapidly enlarge every winter, until at 
length they often attain a depth of 100 feet. 
The lower ground at the same time becomes 
exposed to the severe winter winds, the force 
of which is no longer broken by the shelter 
afforded by trees planted on the summits of 
the hills. 

Coil. 

Unfortunately, it must be confessed that 
Italy does not possess any true coal except in 
the Alps and the Island of Sardinia, and even 
there only in very insignificant quantities. 
Meneghini has, indeed, made the important 
discover)' of the presence of the Coal forma- 
tion in Tuscany, and given an interesting list 
of the fossil plants, but to the manu&cturer 
this is of no value, for on visiting Jano (FUa)^ 
the site of his investigations, I was only able 
to procure a few specimens of plants, almost 
converted into anthracite by the metamor- 
phic agency of the neighbouring serpentine 
eruptions. 

The carboniferous formation has been found 
by General la Marmora to exist in the centre 
of the island of Saixlinia, near the villages of 



Seni and Perdas de fogu, bat it is so broken 
up by porphyry eruptions, which have con- 
verted the coal into anthracite, as to be of no 
industrial importance, the more so as there 
are no roads to convey it to the sea. 

Lignite. 

The Flora at Jano includes Lepicetuif Spiru 
feTf glabert and several other carboniferous 
brachiopods ; besides a numerous flora, charac- 
teristic of that period, including such ferns as 
Neuropteris rotundifolia ; Odontqpteris schlo- 
theimi ; Feeqpteris arborescens ; P, acuta ; P, 
cyathea; P, Bucklandi; also Annularia lonffi- 
fdia, Lepidodendron (?) and Ccdamitea, Jano 
still remains the only locality in the Penin- 
sula where carboniferous fossils are found, 
although PalsBOzoic rocks have been proved 
by this discovery to form the greater por- 
tion of the Pisan hills, and to constitute 
considerable strata elsewhere in Tuscany, 
but now so altered as to have been ren- 
dered crystalline, that not a trace of or- 
ganic remains can now be seen. Though 
unable to procure any brachiopods at Jano, 
owing to the fall of a considerable amount of 
rubbish over the clitf, I found some im- 
perfectly preserved plant remains, the woody 
parts converted into anthracite; the largest 
stems I could obtain were an inch thick. 
They are with difficulty detached, being 
splintery, and often firmly adhering to the 
rock. The vegetable structure is indistincti 
the trees apparently only individual trunks ; 
in many cases the shales are pervaded with 
iron pyrites. 

Tertiary lignite, on the other hand, occurs 
in numerous places in Italy, and is often of 
the best quality to be procured in the world ; 
but the biBisins in which it is found are very 
small and insignificant, so that in the course 
of 20 or 30 years of active working the largest 
of them might be worked out. This is no 
reason why these deposits should not be turned 
to account at once, and become the source of 
industrial speculation — on the contrary, at a 
future period there will be greater facilities 
for obtaining coal from more distant places 
such as Heraclea and other localities in Asia 
Minor, as well as from several countries bor- 
dering on the Mediterranean, to which Italy 
must eventually have recourse for her fud. 

The best lignite in Central Italy is that of 
MoMTEBAMBOLi (Oroiseto)^ 13 miles from the 
coast, and about 65 S. of Leghorn. This 
mine was opened in 1839, and has been rather 
extensively worked for many years. It far- 
nishes black lignite of so bituminons a nature 



86 



afl tobe difficult to distingaish from Newcastle 
coal, to which Prof. Cocchi considers it equal, 
the more so as it produces excellent coke and 
abundance of gaseous matter, so that it is 
suited for a variety of purposes, such as for 
metallurgical and gas works, and for steam 
vessels. The French Government have speci- 
fied it among the varieties of coal allowed to 
be purchased for the Imperial Navy, and it 
has been employed for some years at the 
arsenal of Genoa, which speaks well for its 
calorific power and purity. M. Ponsard has 
within the last two years made use of this 
lignite with success for his new puddling 
furnaces at the iron works of Follonica 
( Oro88eto)t but the sulphur it contains renders 
it unfit for smelting the iron ore. 

The basin of Montebamboli is about 3 
miles in circuit, and contains two beds, one 
of 4 feet, below which is another of 2 feet, 
resting on Alberese breccia. They are repa- 
rated by 3 ft. 4 in. of limestone containmg 
Dreissena Brardi. These strata vary in incli- 
nation from 0° to 60*^ ; they belong to the 
Miocene formation, as is seen by the fossil 
remains, such as exogenous plants, and the 
presence in the shales of the teeth and jaws of 
Anthracotherium, and the carapaces of tortoises. 

The bituminous character of this lignite 
and its great similarity to coal, result from the 
intrusion of the serpentine or other eruptive 
rocks in immediate contact, so that the mi- 
neralization of the woody matter, which, 
under ordinary circumstances, requires a 
far longer period to bring about, and is only 
complete in the Palaeozoic coal measures, 
has been here produced in the Middle Ter- 
tiary beds. This perfect mineralization is 
unfortunately accompanied by a gi'eat disad- 
vantage, the strata being so broken with faults 
that it is difficult to work the lignite. 

A railway has been made to convey the 
lignite to the coast at Torre. 

Not many miles south of Massa Manttima 
IB the lignite basin of Moktb Massi and Tatti 
( Orosseto)i in Val di Bruno, where a shaft has 
lately been sunk. The section of the strata 
is:— 

J566t. 

Clay 63 

Lignite 11 

Clay 30 

Good lignite 3 

In some parts there are three beds, of 
which one is Upper Tertiaiy, the other two 
Lower Tertiary. The strata are less broken 
here than at Montebamboli, but the lignite, 
although perfectly adapted for glass works, 
brick works, steam-engmes, &c., is less bitu- 
minous. 

The mine of Sabzanello (G'enoa) is situ- 
ated near Sarzana, about 10 miles from Car- 
rara, and 12 from Spezia. It has been worked 
with considerable activity for several years, as 



works of Pertusoia, on the gulf of Spezia, and 
also for the steam vessels of the navy. Now 
that a large arsenal is required at the port of 
la Spezia, as well as a coaling depot for steam 
vessels of the royal and mercantile navies, it 
is very convenient to possess such excellent 
lignite so near. There are two beds, the first 
of 7 inches thick, followed by 6 feet of highly 
bituminous schists, which undergo sponta- 
neous combustion on exposure to the air, then 
6} feet of good black, resinous-looking lignite. 
The fii-st i-esearches at Caniparola {Mcusa 
and Carrara) were made in 1824, and two 
years later by Sig. Schneider, of Monte 
Catini ; the mine was shortly afterwards aban- 
doned, to be only resumed in 1867, the pre- 
sent engineer being M. Pirchker. 

Prof. Cappelini gave the following section 
of the strata at Caniparola, in the Memorie 
della reale Accademia deUe Scieme di Torino : — 

Feet. in. 

Coarse conglomerate 60 

Numerous thin alternating beds 

of clay and conglomerate... 262 

Coarae conglomerate 33 

Clay, sand, and schistose day ... 8 

Conglomerate • 26 

Clay and Mollasse. with veget- 
able remains 157 

Dark clay, containing fragments 
of shells and Chara Escheri ... 8 

Ash-grey clay ^,„, 4 

Blackish argillaceous schists, 
containing beds of lignite only 
a few inches thick, except one 
of 1 m^tre (3ft. 4 in.}, and 
another of 30 centim. (1 foot), 
separated from each other by 
a thin stratum of schist, so 
that both can be worked to- 
gether ^. 20 

Total 667 

— (Serie II., tom. xix.) 

These strata dip at an angle of 60^, and 
rest on Alherete limestone. 

The fossil flora of these beds at Caniparola 
and Sarzanello is given by Capellini as fol- 
lows : — 

In the clay: — Juglana acuminata, Chara 
Hscherif Phylites SarzaneUanw, SapociUi 
minor. 

In the Mdlasse: — Quercus Charpentieri, 
Fagua attenuate, Berchemia mtdtinervia, Be- 
iula derUicidcUa, Andromeda f>rotogcea, Rhamnus 
ducalisj CeUutnu Capdhnii, Oinnamomum 
Scheuchzeri. 

In both clay and MdUasse : — Sequoia Langs- 
dorfif Flatanue aeeroidest Populus leucqphyUa, 
Carpinua pyramidalisy tauruaprincepa, Oreo- 
daphne Meerii, Hedera Strozzii, Pteroearya 
Massalongi, Glyptoitrobm europceus, Planera 
Ungheri. 

The most important lignite mine in Pied* 
r«niif ia ♦hnf nf nAm-BoNA, sevcu mllcs north 



of Savooa (Omoa), diKOvered lb 178S, &nd , 
bolongiog to Marquis Pallavicioi. Thsrs is i 
only 008 bod, vnrying in thiokneii from I-EO 
mfetres (« feat), to 110 mfilreB (ISJ feet), , 
the ftverage being 2'20 m^trea (7 feet), with | 
&n icdioation of 8' ot 10° to the north, ' 

1 kilo, poduces, by dis- 1 g^o lit. of gM. 

tillatiau I 

„ (J'64kil. of coke. 

„ „ 0-65 kil. of tar. 

„ „ 0-03S kil. of am- 

moniacal water. 
Completely dried it Idks IT per cent, of its 
weight. ' 

The pries on the spot is 15-50 lire (12b, 6d.], 
per ton for the large lumpi, and 4-60 lire 
[3b. 7d,) for the sinal! coal. 

The new mine of PonKHNDOvo, in Val di 
Ceeina (Piia), is worked on two beds of 
lignite 1-30 mitret (4 feat) in Ihickneis. dip- 
ping at an angle of i° and separafad by 1 foot 
of argillacBOUB marl, containing Planorbis, 
Pati^na, and other fresh-water ahBlle ; the 
same clay occuia under the lower bed of lig- 

iWarqnisGioori-Liscihaaoommenceil;woik- 
ing a mine at Queroetq, near Podemuovo 
{Pita), whenco he obtains perfectly black lig- 
nite, in which tho woody teiture has not 
been destroyed ; but the calorific power ia far 
inferior to that of Montcbamboli or Tatti, 
This lignite produces, when atiiick, the pecu- 
liar sound given by charcoal, which it reeeni- 
blca very closely. 

An iofinily of amall lignite basins eiiat on 
the east ot the Apperinea, as in the Piovincea 
of Parma, Modena, Macerata, Forll, Ravenna, 
&c. 

Tho lignite of Mokte Nebohe, near 
Piobbio {I'eiara and iTrbino), ia many yards 
thick — it occurs in Albereie limestone. 

'"tCT:.'!.':!:}"" "'"■■"»•■■ 

„ „ 0-661til,ofcoke, 

„ 0-88 kil. Quid bita- 

„ „ 0-OeMl.ammonia- 

without a trace of sulphur. '^'^ *"*■"' 

The apeoifio gravity ia 1-17 ; it loses 6 per 
cent, of its weight oh being dried. Tlie 
calorific power is stated by Guidi to be 4 : 6 
compared with true coal. It has not hitherto 
been worked. 

A great deal of lignite ia auppoaed to exist 
in thia province, both in the Sub-Appenme 
inarla and in the 'Cretaceous rocks. 

Good lignite is mention^ by Prof. Cosla u 
occiuTingontbe Tordino, inVAL S. Giovanni, 
near Temmo {Abruao Utieriort \,j In tlie 
province of Abruzzo Citerioi-e ou the Adriatic, 
good lignite occurs at many places, as at 

G UABDIAQHELE, PENNAPIEDIMONTE, GeSSO- 



PALBHA, RoooiaoALKiSA, &c. Some of the 
beat lignite in the Italian department ot the 
Exhibition ia that from Cobsoli, in tha 
Abnizzi; unfortunately, it i« iuipoasible to 
judge from a small apecimen whether there 
would be BuEfisient to render it fit to work. 
At Babihelui (MolUi), eioelleot lignite is 
found in micaceous argillaceous schists. Small 
lignite basins are abundaat in Calabria, as at 
OeBAOEi SquiLLACB, Catakzabo, jic. ; they 
are not worked. 

Two Eocene lignite barina occur near 
Igleaias {Cagliari), those of Gonnesa and 
ViLLAUAssAitait, the former calculated by 
8ig. Marchese to have an area of 60, the other 
of 100 square kilometres. There are sevet»l 
beds of lignite in the baain of Gonneaa, In 
which four mining conce*iona have been 
granted, viz,. Terras de Colin, Bacu Abis, 
Fontanamare and Terra Segada. At Terras 
de CoUu a bed of about 2 j feet has been found 
immediately under a stratum of limestone, 
which renders it very convenient for working. 
Two beds, respectively 1ft, 8in., and 2ft. 8in., 
mi(;ht be utilized at Bacu Abis, At Fon- 
tanamaie is a bed of 311. Sin., only divided 
into two by a very thin layer of black clay, 
and which might be turned to account like 
the others for tixal consumption, were it not 
for the entire absence of road o 



Of tho lignite in Sicily, that of Milaizo 
(Jfsmina), is of very inferior quality ; but, by 
a proper geological examination of the island, 
it ia very protable that many places might 
furnish lignite of far better quality, 

Peteolecu. 

Petroleum is found in namerone places in 
Italy, especially in the Appenines. In general 
it isaues between the Pleiocene and Pleistocene 
strata, and is procured by digging wells, where 
it floala at the surface of the water, from 
whence it is removed from time to time. 
Such arliScial pita exist at Montecqiaro, 
near Placenza, Ahiaho and Fohnovo, near 
Parma, Monte Zibto, Honte Festino and 
Monte Bokeli/), near Modena. Brugnatelli 
eatimatesthe quantity which might be daily 
pi-ocuredat Amiano, as 1,S00 lbs. At Monte 
Zibio it is in immediate contactwith alig- 
nite bed. At Pietrauala {Florimx) on the 
southern slope of the Appeninea, and close 
to tlie load from Bologna to Florence, there 
is a naphtha spring, known as tha Vukano, 
wlienoo Samea issue constantly, and may be 
aeen distinctly at night. 

Spontaneous combustion is also observed in 
the Bona di Cinatti, near Berberino, in Val 
d'Elsa (Piaa). The bituminous calcareous 
tufa at QuEscETo (Sienna), gave Bechi on dis- 
tillation i per cent, of oil, whence naphtha 
could be proetired by ve-dislilUtion, 
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Analysis of Arthbaoitb and Lignite fboh Nobthkbn and Central Italy. 



ANTHBACITE. 



UONITE. 



Carbon 

Volatile matter 

Aahcg 

Total 

Qoantitj of lead reduced 



49*3 
101 
39-6 



990 
lYO 




48*0 
130 
390 



100-0 
160 



32-56 ! 
47-20 ' 
20-55 



46-6 

47-4 

61 




87-68 

64-03 

8 29 



100-30 
18-71 



100-0 
20-5 



100-00 



35-4 
490 
16-6 



99-9 
17-76 



43-85 

0L-OO 

515 



10000 
19.33 




1 



46-3 

46-8 

6-9 



100.0 



1^' 

Sjat 



50-60 

4600 

3-60 



100-00 
24 



PRODUCTION OF ANTHRACITE AND LIGNITE IN THE FORMER KINGDOM 

OF SARDINIA, FROM 1861 TO 1867. IN TONS. 



NAME OF MIKE. 


1861.- 


1 

1852. ; 1853. 


1864. 


1866. 


1866. 


1867. 


Le Cretaz ( Turin) Anthracite. 

Bosco della Golletta ( Turin), „ 
Momello mine, Lanzo ( Turin),,. Lignite. 

Boca {Novara) „ 

Bagnafloo and Nucetto ( Ouneo),,, „ 

Poggi di Ceva ( Cuneo) „ 

Cadi HonsLlOenoa) 


246 
600 

•«• 

4,600 

7 
2,000 
••. 

... 


184 '' 291 

40 , 30 

»•« ••• 

2,000 1 2,000 

1,6()0 3,900 
••• ' ••• 
••« ••• 


60 
26 

• •• 

20 
4,000 

16,000 

1,500 


40 
20 

*•• 

40 

4,680 

7 

20,000 

4 

••• 


10 
4 

74 
110 
... 

24,660 


7 
4 


La Borasina ( Crenoa) „ 

Terras de CoUu ( Cls^Zian) „ 


4 
... 





The inferior qualities of lignite in Italy, 
though not possessing great caloiific power, 
often contain mineral oils which might be 
turned to good account by distillation, and 
return large profits. It need only be men- 
tioned that at Halle, in Pmraian Saxony, 
the manufacture of oil, paraffine, and the 
valuable series of tar dyes, from Tertiary 
brown coal, has been carried on of late 
years with wonderful success, and is daily 
increasing. What an advantage it would be 
if the lignite scattered through more than a 
dozen provinces of Italy, should be employed 
in the manufacture of oil and candles, which 
might be as easily and extensively exported to 
Westera Europe as those of Prussia. The 
Italian Government would do well to give 
every encouragement to the establishment of 



such manufactories in Italy, as the high prices 
at which the products of distillation are sold 
would permit them to form an important 
article of export. 

Although mineral fuel may not be abundant 
in Italy, there is no reason why that which she 
possesses should be neglected. It is a wise Pro- 
vidence which has so arranged that no country, 
however favoured, should be able todo without 
others ; and while the liberty which Italy now 
enjoys, and the numerous inducements she 
has to rouse herself from secular lethargy, 
all point to the necessity of developing 
the industrial resources and manufactures 
of the countiy, it will be no less imperative 
to encourage foreign trade in those com- 
modities which, like coal, she does not possess, 
in exchange for such as she exports. 
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